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‘MADE IN THE UNITED STATES.” 

There are two discoveries of the utmost 
interest. and importance which have been 
made in recent years—one was the finding 
by American manufacturers that a world 
market existed outside of their country’s 
borders, and the other was the realization 
by foreign users that “ Made in the United 
States” is the best trade-mark that manu- 
factured goods can bear. 

There can be no more interesting spec- 
ulation than what the political and social 
effect of the invasion of foreign markets 
by American goods will be, but it is use- 
less now to discuss this question further 
than by recognizing that extension of 
our commerce can not fail to be benefi- 
cial to all parties to the transaction— 
the manufacturer who makes the goods, 
the shipper who transports them, and the 
user who buys and profits from them. It 
is the firm conviction of the ELEcTRICAL 
Review that American electrical goods 
are so pre-eminently superior to those 
made in other countries that it should 
be easy for their makers to convince buyers 
throughout the world of this fact. We 
have already seen our dynamos, our street 
railway apparatus, our electric light ma- 
chinery, our elevators, our steam engines 
and countless other products of American 
invention and manufacture introduced 
into the very citadels of the foreign man- 
ufacturer. The reasons for the superior- 
ity are manifest. They are due primarily 
to standardization and design with refer- 
ence to manufacture and use. 

Nowhere else in the world has standard- 
ization been carried to such a point as by 
American manufacturers. The process 
of arriving at a manufacturing design in 
this country is generally through experi- 
ment, directed to producing an output 
that can be made by machinery working 
automatically to make each part precisely 
similar to each other like part. Perhaps 
the high cost of labor has contributed most 
largely to this result, but the high intelli- 
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gence - labor here tii also been a promi- 
Once the 


standard pattern is reached, it is multi- 


nent factor in producing it. 


plied indefinitely by machinery and with 
the least amount of manual work, thus 
producing a product that is as nearly as 
possible absolutely standard, interchange- 
able in its parts and adapted to be made 
at the least cost in time, wages and mater- 
ials. 

We have two great rivals in manufac- 
ture—Great Britain and Germany. The 
British approach more nearly to us in 
inventiveness and excellence of product, 
but their manufactures have been ham- 
pered by two causes to a great degree. 
These hindrances have been the spirit of 
conservatism (perhaps more manifest in 
Great Britain than anywhere else in the 
world), which has worked to the disad- 
vantage of new methods and new ideas— 
and the lack of understanding there prev- 
alent as to the value of standardizing prod- 
uct. The employment of consulting en- 
gineers is much more general in Great 
Britain than it is here, and it has been the 
practice of these consultants to alter, mod- 
ify and redesign apparatus to such an ex- 
tent that practically no two electric light 
plants, for instance, in their country are 
In the 
small matter of alternating-current fre- 


fitted with identical apparatus. 


quencies, it is stated on good authority 
that no less than fifty different periods are 
in use in the electric lighting stations of 
England. In this country there are four 
recognized frequencies and one of these is 
gradually disappearing from use. This 
tendency in England has resulted in the 
shops of that country becoming makers of 
apparatus rather than manufacturers. 
Their work is admirable and excellent, 
but their equipment is such that in the 
majority of cases they can not compete in 
price, in quickness of delivery, or in that 
excellence which is attained by long exper- 
ience in making one line of goods, with 
eur American manufacturers. 
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Turning now to Germany, the compe- 


tition is less serious, though more aggra- 


vating because of the German’s habit of 
imitation. The Germans have bought our 
goods in order to copy them, but they have 
not made good copies. In a street rail- 
way station in Belgium there are nine 
steam engines, of which two were sent 
from the United States. The other seven 
are copies of these, apparently identical 
with them even to the name-plates, yet the 
American engines are giving good service 
while the copies have not been successful 
in operation. Facts like this are learned 
rapidly by the intelligent buyer, and 
should be impressed upon him. 

The way to impress the foreign buyer is 
precisely the same as that found best in 
selling goods to our own countrymen. 
There is nothing mysterious about export 
trade. 


just as easy to get when a competent man 


It is like any other trade and is 
is sent after it. It is the opinion of those 
who have had long experience with it that 
the plan of sending a foreign representa- 
tive, familiar with the country in which 
he is to sell, but not intimately familiar 
with the American methods and manufac- 
tures, is by no means so good as sending an 
American representative, thoroughly famil- 
iar withthemethodsinuse in his owncoun- 
try, and who can learn readily and quickly 
the customs and desires of the foreign 
people to whom he is sent. It is begin- 
ning to be found out universally that the 
legend “Made in the United States” is the 
best trade-mark. Foreign buyers are 
learning the value of American machin- 
ery and goods and there can be no doubt 
that our trade with other nations will con- 
tinue to increase with great rapidity. 
So much is the value of this legend now 
understood that a competent observer of 
foreign conditions has suggested that 
American-made goods should always be 
marked with it where the conditions per- 
mit. 

A word about the consular service which 
has been generally regarded here as 
a “plaything for politicians.” It has 
commanded deep respect in the minds of 
British observers and has been unquestion- 
ably of very great benefit in the extension 
of our export trade. Seeing that consuls 
are human beings, they partake of the 
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same qualities that mark others of the 
species, some being excellent, some indif- 
ferent and others bad. No general con- 
demnation of the system, however, or of 
its personnel is fair and, while there is 
much room for improvement in it, still 
its general record is one of which no Amer- 
ican need be ashamed. It is well for man- 
ufacturers to remember that the consul 
is not like the diplomat who is “sent 
to lie abroad for the good of his country,” 
but is an officer sent to gather information 
and to give it to those who need it. Since 
he is paid for this service there is no 
reason why we should not use him. 

The outlook for an increasing export 
trade was never brighter. It behooves 
all American manufacturers to make the 
legend “Made in the United States” known 
in every corner of the earth, and to keep 
it always as it is now, a symbol of the 
highest excellence. 





THE PASSING OF THE HORSE. 

People are apt generally to think that 
the passing of the horse is due to the auto- 
mobile. This is wrong; the automobile 
has simply passed the useful animal along 
one step further on his career toward 
extinction. 

The first influence that went to work 
to relegate the horse to the Museum of 
Comparative Anatomy was the steam lo- 
comotive. In the early thirties an uproar 
rent the air in England to the effect that 
the new-fangled invention of railroads 
would displace the stage-coach and ruin 
the agricultural and stock-raising inter- 
ests of that country. Energetic protest 
was heard on all sides. It was soon 
found out, though, that the railroad ben- 
efitted the farmers more than it injured 
them. Perhaps the next influence to re- 
duce the number of horses was the trolley 
car. ‘This is too recent and too familiar 
to require any extended comment upon 
its effects, but its great and widespread 
popularity in the United States has cer- 
tainly reduced the number of horses bred 
and sold. 

Next after the trolley car the bicycle 
gave the horse another boost along the 
road to oblivion, and now comes the auto- 
mobile! At present war seems to be dim- 
inishing the equine population at a tre- 
mendous rate. Alas! poor horse. It does 
not need many more inventions like the 
four above named to put him in the cate- 
gory with the great auk and the dodo. 
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THE PARIS EXPOSITION. 

A large concourse of spectators was in- 
vited officially to view the unfinished 
grounds and buildings of the Paris Expo- 
sition of 1900 last Saturday. The usual ad- 
dresses and felicitations were made, the 
“Marseillaise” was sung, and the Exposition 
was declared open; tickets,one franc,or 20 
cents, regular price, at the gate ; eight cents 
from those who had bought bushels of 
them in connection with the lottery rec- 
ently held. 

The most important feature of the Ex- 
position is that it is a guaranty of peace 
in Europe for at least six months. The 
Parisian will desist for that length of 
time from hooting the Ambassadors of 
other nations or printing libellous car- 
toons, and focus his energies upon the 
fleecing of the stranger within his gates. 
Inside and outside the gingerbread struc- 
tures of the Champ-de-Mars the public 
will gayly disgorge. Already the cables 
have brought messages of warning for 
those whose pocket-books are not fat to 
stay at home this Summer. Nevertheless, 
those who go will probably have a good 
time and see strange sights and be might- 
ily amused—at great expense. Paris is a 
charming hostess, and while still somewhat 
en deshabille, is preparing her prettiest 
toilette for the foreigner. 





Our excellent contemporary, the New 
York Times, is to print on the grounds of 
the Exposition at Paris, a daily issue. 
The whole process, typesetting by machin- 
ery, stereotyping, and printing on an elab- 
orate electrically-driven perfecting press, 
will be shown to visitors. A more inter- 
esting illustration of American newspaper 
methods and enterprise could not well be 
imagined. It is fortunate that American 
newspapers are to be represented abroad 
this Summer by the Times, which is an 
exponent of the best in journalism, dig: 
nified and clean, and entirely represen- 
tative of its city and country. 





The automobile race which was run last 
Saturday on a fifty-mile course on Long 
Island with all kinds of automobiles— 
electric, steam and gasoline—represented, 
resulted in an easy victory for the electro- 
mobile. Indeed, this vehicle fairly ran 
away from the other contestants and fin- 
ished in the excellent time of two hours, 
three minutes and thirty seconds, or a 
little under twenty-five miles an hour. 
This result is certainly highly creditable to 
the electromobile in general, and particu- 
larly to the enterprising company which 
built the prize winner and its engineer 
who drove it to victory. 
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Don’ts for American Exporters. 
To THE EpiTor oF ELECTRICAL REVIEW: 

Your request that I write you an ar- 
ticle regarding the essential requirements 
necessary to be observed by American 
manufacturers in order to obtain trade 
with Russia and Germany, is one with 
which I would be glad to comply, were it 
not for the fact that intelligently to make 
answer would require much more space 
than you would probably be willing to de- 
vote to the subject. I can, however; brief- 
ly state in a series of “Don’ts” what 
American manufacturers should avoid do- 
ing in order to obtain any measure of 
success. 

I will assume that an American manu- 
facturer goes to Europe with the object of 
introducing his goods in European coun- 
tries : 

1. Don’t talk about your business to 
strangers, especially foreigners. Assume 
that they are more interested in develop- 
ing the trade of their neighbors than in 
helping you. 

2. Don’t, upon reaching a foreign coun- 
try, put up at any but the best hotel you 
can find; you will be judged by the com- 
pany you keep. 

3. Don’t assume that the United States 
Consul or consular agent can be of any 
assistance to you. He, as a rule, is un- 
familiar with trade conditions in his own 
country and in the country to which he 
is accrediteds 

4. Don’t be in a hurry; look about you; 
ask questions; and be careful about ac- 
cepting proffered assistance from people 
you do not know. 

5. Don’t forget to be courteous, and be 
ready to accept hospitalities, especially in- 
vitations to private houses, and be sure to 
return courtesies in kind. 

6. Don’t forget that foreign traders are 
very slow and conservative, and are in- 
clined to believe that all persons foreign 
to their country are unreliable. 

%. Don’t press your business interests 
at times of social intercourse; if you do 
you will do no business. 

8. Don’t forget to be polite. All for- 
eigners think a great deal of formal cour- 
tesy. You should always take off your 
hat upon entering any business office and 
bow politely to whomever you address. 

9. Don’t talk to clerks. Always ask 
for the principal; and when you see him 
state that you have come with the purpose 
of interesting him in your manufactures, 
and will call upon him whenever he is 
ready to see you. It is the custom to 
appoint a time for an interview, which 
should be kept to the minute. You need 
not expect to do anything at the first in- 
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terview, or until after certain formal cour- 
tesies have been exchanged. 

10. Don’t be afraid of public function- 
aries. The mayor, burgomaster, or first 
functionary of the town which you visit 
is the proper person for you to call upon 
first. You should state to him that you 
have called to pay your respects and ask 
his advice who to call upon in a business 
way. This gratifies his vanity and he 
can be of material assistance to you. 

11. Don’t criticise the country, or make 
comparisons between America and the 
country, and especially keep a hood on the 
American Eagle. Any traveler who at- 
tempts to do business while the American 
Eagle is screaming might as well go 
home. 

12. Don’t over-rate your manufactures 
by fulsome praise; state plainly what you 
make and the prices which you will sell 
for. 

13. Don’t make prices based on dis- 
counts. The average foreigner does not 
understand such method of doing busi- 
ness. 

14. Don’t show nickel-plated samples, 
but produce samples of the actual thing 
which you make and intend to sell. 

15. Don’t fail to state that the goods 
are patented, if such is the case. If you 
have a registered trade-mark in the coun- 
try mention the fact. 

16. Don’t attempt to deal with indi- 
vidual retailers or wholesale firms if there 
are commercial brokers in the town. Most 
of the business in Russia, and the same is 
true in a measure of Germany, is done 
through commercial brokers, who bring 
the seller and purchaser together, and ex- 
pect to be paid a small commission; the 
amount varies from one-half of one per 
cent to eight per cent of the net prices. 

17. Don’t, when you have obtained an 
order, be careless in stating the time when 
you will fill the order, and see to it that 
your promise is kept. 

18. Don’t be careless in finishing or 
packing your goods. All foreigners are 
sticklers in the above particulars. It is a 
cardinal fault of many American manu- 
facturers that their goods are very rough 
in finish and very badly packed. 

19. Don’t ask for references from the 
parties with whom you deal; get them 
from the city officers or banks. 

20. Don’t state your prices, weights or 
measurements in American standards; 
have all such matters converted into the 
standard of the country in which you are 
attempting to do business. 

21. Don’t assume that the European 
manufacturers will do any thinking for 
youofanykind. You must do all that your- 
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self, and everything must be so plain that 
there can be no mistake and a child will 
understand. 

22. Don’t attempt to teach European 
manufacturers their business. Their 
methods may be all wrong from your 
standpoint, but they do not believe it, 
and life is too short to educate them. 

23. Don’t fail to find out what, if any, 
modifications they want in your manufac- 
tures in the way of finish, ete., before 
you state prices. Foreign manufacturers 
are almost sure to want something and it 
is best, if it can be done, to comply with 
their requirements. 

24. Don’t fail to get all orders for 
changes in writing; have each feature, so 
far as possible, detailed. Be especially 
careful to inquire as to the color the 
goods, if painted, are to have; goods 
painted in certain colors, such as green 
and blue, can not be sold in certain sec- 
tions of Russia; the natives look upon 
them as bringing bad luck. 

25. Don’t hustle. Conduct your busi- 
ness negotiations quietly; with decorum; 
and be careful that your personal conduct 
is above reproach. The hustling, loud- 
mouthed, blowing, highly-convivial trav- 
eler has no business in Europe; he can do 
no business and will only injure the firm 
which sends him out. 

26. Don’t distribute trade literature in 
the English language; it should always be 
in the language of the country. Foreign 
manufacturers are, as a rule, too indolent 
to have trade matter translated. 

27. Don’t employ cheap interpreters. 
If you do not speak the language of the 
country, obtain an interpreter who is rec- 
ommended by the city officers, and have 
an understanding with him to the effect 
that if you find he is asking a commission, 
or attempting in any wise to profit by the 
business, you will not only discharge him, 
but report him to the proper officials. It 
does not do to mince matters with these 
gentry. On no account be familiar with 
them. 

28. Don’t, on any account, offer to pay 
any employee of a firm for helping you to 
obtain orders. He will instantly report it 
to the principal, and that will end all bus- 
iness negotiations. Finally— 

29. Don’t be careless of small things. 
Remember that the European buyer has 
no fondness for you; he deals with you 
from necessity only. He resolves every 
doubt against you; he takes no faith in 
any generous pretensions on your part; 
he believes only that you are a crafty, un- 
scrupulous Yankee, and that it behooves 
him to use more than ordinary prud- 
ence in dealing with you. 

The above are the principal “Don’ts” 
which at the present time occur to me. 
There is a very large market for all classes 
of American manufactures in Russia and 
Germany, and there is no doubt that, if in- 
telligent efforts are made, a most profit- 
able trade may be worked up. 


Grorce H. BENJAMIN. 
New York, April 12. - 
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American Institute of Electrical 
Engineers. 


The annual meeting of the Institute 
for the election of officers, receipt of an- 
nual reports, ete., will be held on Tuesday 
evening, May 15, 1900, at 12 West Thirty- 
first street, New York. The general meet- 
ing for the reading and discussion of pap- 
ers will begin at Philadelphia on the fol- 
lowing afternoon, Wednesday, May 16, 
and continue probably on the 17th and 
18th. 

The proposed programme for the Paris 
meeting in August next will embrace vari- 
ous attractive social features. The Insti- 
tution of Electrical Engineers will offer 
a dinner in London to the visiting mem- 
bers of the Institute on August 13. The 
members of both bodies will take a special 
rain to Paris on August 15. The joint 
meeting will be held in the United States 


Building at the Paris Exhibition on Aug- 
ust 16, and on the evening of the same day 
a reception will be held at the British 
Building, the headquarters of the British 
Royal Commission. 

Those members who expect to sail early 
in the season may be interested in the fol- 
lowing invitation which has been extended 
to American engineers : 


THE INSTITUTION OF CIvIL ENGINEERS, 


Great George street, Westminster, 


LONDON. 
January 26, 1900. 
Raupu W. Pops, Esq., Secretary, 
AMERICAN INSTITUTE OF ELECTRICAL 
ENGINEERS, 
26 Cortlandt street, New York, N. Y. 
Dear Sir: It is my pleasure to acknowl- 
edge the receipt of your letter of the 16th 
instant, and to say that Sir Douglas Fox 
(the president) is very glad, indeed, to 
learn that he may possibly have the pleas- 
ure of welcoming a number of your mem- 
bers in London on their way to Paris. 
May I take this opportunity of saying 
that it has just been arranged to hold the 
Annual Conversazione of the Institution 
on Thursday, the 5th July, when the pres- 
ident and council hope that the large num- 
ber of members of this institution from all 
parts of the country, who are drawn an- 
nually to that function, may have an op- 
portunity of meeting many of their 
American professional brethren. A for- 
mal invitation in respect of your visit to 
this country will presently be sent, when 
its date is more fully determined on by 
you; but I meanwhile mention this fixture 
as it has just been made. 

Hoping to hear further from you after 
the council meeting to which you refer, 
Believe me, yours faithfully, 

(Signed) J. H. T. Tupssery, 
Secretary. 

All of the National Engineering Soci- 
eties have found it impracticable to ar- 
range for special transportation on account 
of the various sailing dates selected by 
their members. Members of the Institute 
will be expected, therefore, to make their 
own arrangements. 
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The following circular letter has been 
sent to members and associates, signed 
below by a number of gentlemen promi- 
nent in the Institute: 

“You have recently been asked to send 
to the secretary nominations for officers 
of the Institute, to be voted on this 
May; these nominations have been con- 
sidered by the council, which has prepared 
a ticket of Council Nominees, headed by 
Mr. Carl Hering for president. You 
will soon receive a ballot sheet containing 
a ‘General Proposal List’ and a list of 
‘Council Nominees.’ 

“We urge you to substitute the name of 
M. I. Pupin for Carl Hering, and vote 
the council ticket so changed. 

“We realize that usually ‘the nomina- 
tion votes practically control the election,’ 
but we wish to point out that there is no 
reason other than custom for this, that this 
custom is not an unbroken one, and that 
the Constitution particularly provides for 
an independent vote, by the ‘General Pro- 
posal List. Other things being equal, 
the nomination votes should guide the 
council in its action, since these nomina- 
tions presumably express the sentiment 
of the members. 

“We are, however, firmly convinced that 
the nominations sent in this year do not 
so represent the opinions of the members. 
Furthermore we call your attention to the 
fact that this letter is signed by 11 
members of the council, no one of whom 
has voted for Mr. Hering, and that there 
are only 10 other members, of whom Mr. 
Pupin himself is one. Hence, we say 
also that the action of the council at its 
last meeting, in placing Mr. Hering at 
the head of the ticket does not represent 
the opinion of the full council, and that a 
meeting of all the members of the council 
would have placed Mr. Pupin at the head 
of the ticket. 

“While reflecting in no way upon Mr. 
Hering, we believe Mr. Pupin to be pe- 
culiarly fitted to represent an engineering 
and scientific body, such as ours is, at the 
Paris Congress this year, both on account 
of his general scientific attainments, and 
of specific work done, which has made his 
name a familiar one to men of science 
throughout the world. 

“Michael I. Pupin came to this country, 
a boy, and was graduated by Columbia 
College in 1883; having received the Tyn- 
dall Fellowship in Physics, he first stud- 
ied for a year at Cambridge, England, 
and then for three years under Professor 
Helmholtz, receiving his doctorate in 
Physics, with honors. When the course 
in Electrical Engineering was established 
at Columbia College, he was selected to 
teach mathematical physics; in this posi- 
tion he has since done much original work 
in electrical science. He has been pe- 
culiarly active in the kind of work that 
brings high repute to the Institute—the 
contribution of papers of permanent val- 
ue to its proceedings. He has served as 
a vice-president, is a member of many 
scientific bodies both here and abroad, 
among them the new American Physical 


Society, of which he is one of the found- , 


ers. 
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“Personally, Mr. Pupin is well fitted for 
the position, being an admirable presiding 
officer and an accomplished linguist. 

“We therefore ask you to vote for Mr. 
Pupin in recognition of his services to 
the Institute, and believing in his espe- 
cial fitness to represent us.” 


Past Presidents : 
Edward Weston. Elihu Thomson. 
W. A. Anthony. Frank J. Sprague. 
Louis Duncan. Francis B. Crocker. 


Members of the Council : 

Robert B Owens William Stanley. 

Cary T. Hutchinson. Charles F. Scott. 

L. B. Stillwell. F. A. C. Perrine. 

Herbert Laws Webb. Herbert Lloyd. 

George F. Sever. Charles P. Steinmetz. 

Charles S. Bradley. 
2 i 
A Letter from Dr. Wheeler. 
To THE EviToR oF ExLectTricaL REVIEW: 

I notice with regret the circular sent out 
simultaneously with the official nomina- 
tion sheet of the Institute. As one of the 
active members and managers of the In- 
stitute in its early days, I am naturally 
sorry to see any steps taken which might 
be interpreted as indicating the growth, 
now, of factionalism. 

The issuance by absentee members of 
any parliamentary body of any printed 
matter in opposition to its regular action, 
taken at a stated meeting held annually 
for the stated purpose, is certainly out of 
place, and other members at large of any 
association who join any of the governing 
members in such opposition with knowl- 
edge of the duty of the members and of the 
methods prescribed for ascertaining the 
judgment of the body, become participants 
in the same grave error. 

Under such circumstances the members 
who gave up their time and did their duty 
would be justified in declining to serve 
further, and such a course might also in 
future deter the best men from running 
the risk involved in accepting the Institute’s 
nomination. 

From my knowledge of many of the 
members whose names appear on the cir- 
cular I am very confident that its purport 
and its effect were not understood by them, 
and I am satisfied that when their atten- 
tion has been called to it there will be a 
number who will take pains to express 
themselves differently. 

If any remedy is desired for existing 
or supposed evils or the ill-advised choice 
of any members or associates, surely the 
time and place for the members of the 
council to express their will in the matter 
is at the council meeting and notafterward 
publicly, to the discredit of that govern- 
ing body of which they are members. 
And if they believe their view is the true 
one they are false to their trust if they ne- 
glect to attend the meeting and vote. 

It is to be hoped that the friends of the 
independent candidate, and I am one of 
them, will conclude to secure for him the 
recognition to which his attainments un- 
doubtedly entitle him, in another year, as 
originally planned, and not now seek to 
change the results of his having supported 
a third candidate until after the official 
nomination, as that would be at the cost 
of discrediting the council who had as a 
guide an unusually strong nominating 
vote. 


ScHUYLER S. WHEELER. 
Ampere, N. J., April 17, 1900. 
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THE ELECTROMOBILE WON. 


THE FIRST AUTOMOBILE ROAD RACE IN THE 
UNITED STATES WON BY AN ELEC- 
TROMOBILE—INTERVIEW WITH THE 
WINNER. 


In a road race of 50 miles on average 
country roads on Long Island, with both 
steam and gasoline vehicles as competi- 
tors, the only electromobile of nine vehi- 
cles entered won last Saturday in the ex- 
cellent time of 2 hours, 3 minutes and 30 
seconds. It was driven by Mr. A. L. 
Riker, who designed and built it. With 
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Mr. Riker laughed as he told of the ar- 
rival of his vehicle at Springfield. “When 
I got there,” said he, “the other racers 
came crowding around to see my 
machine.” 

“ “Where is it? they asked. 

“<At the electric light station, being 
charged,’ said I. 

“They all went down to look at it,” 
Mr. Riker continued, “and made various 
comments upon its appearance. It was 
not built for beauty. It is what I call 
a piano-box body with very long wheel- 
base, 81 inches. The wheels are wire, 











Fig. 1. - START OF THE AUTOMOBILE RAcE aT SPRINGFIELD. L. I, Apri 14, 1900—Tu& Sten 
BoarpD Marks Bota START AND FINISH. 


him rode Mr. A. H. Whitney, of Brook- 
lyn, the rules of the race requiring that 
each vehicle carry two passengers. 

The race was for a cup offered by M. 
Leonce Blanchet, of Paris, himself an ar- 
dent chauffeur and a member of the Auto- 
mobile Club de France. It was the first 
road race of automobiles in the United 
States, and naturally caused much inter- 
est among the “autofans.” The electro- 
mobile had apparently not been con- 
sidered a serious competitor and the fact 
that it fairly ran away from the field at 
the start and led its next competitor by 
15 minutes at the finish created no small 
sensation. 

Mr. Riker gave to a representative of 
the ExectricaL Review a graphic ac- 
count of the race and his experiences. 
“The course,” he said, “was along what 
is known as the Merrick road, on Long 
Island, from Springfield to Babylon and 
return, about 50 miles all told. This is 
a fair road through most of its length, 
though there is a six-mile stretch near 
Babylon where the sand is about six inches 
deep. In going through this I had to re- 
duce speed a little, as also at the numerous 
bridges I crossed. Those bridges on Long 
Island,” said Mr. Riker, “were never built 
for automobiles. In the first place there 
is an abrupt rise about four inches at each 
end of each of them; then the bridges 
themselves are not flat, but hump-backed, 
and the law requires that they be driven 
over slowly. These things reduced the 
over-all speed somewhat, but nevertheless 
we ‘got there,’ and also showed our friends 
who didn’t believe in electric vehicles afew 
things they will be likely to remember.” 
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Continuing his description of the vehi- 
cle, Mr. Riker said: “I really believe we 
had the most powerful battery for its 
weight that has ever been carried in a 
vehicle. The 60 cells weighed only 960 
pounds and the whole vehicle weighed a 
little under 2,000 pounds. Yet, with this 
small weight of batteries and two good 
large men aboard, we not only made the 
50 miles at speed, but when the race was 
over came home, 27 miles, without re- 
charging.” 

“But what about the race itself?” was 
asked. “How did you manage to leave 
them all behind so far?” 

“For one thing,” said the winner, with 
a smile of pleasing recollection, “I didn’t 
have to stop for water or gasoline, or to 
light my fire. I just went right ahead and 
never stopped once from start to finish. 
When the hour for the start approached, 
the crowd waiting at the starting line saw 
my vehicle coming up the road in tow of 
an electric delivery wagon. Naturally they 
all thought it was broken down and a 
laugh went up. As a matter of fact I 
didn’t want to take any chances, so I used 
this method to economize the charge in my 
batteries.” 

“Didn’t you see your competitors after 
the start at all?” 

“Once,” said Mr. Riker, with a chuckle. 
“T saw them as I was coming back from 
the turn and they were still trying to get 
there. They looked like a procession. 

“Just at the finish, which was at the 
starting point, we ‘let her out’ to the last 














Fic. 2.—Tar FInisH oF THE AUTOMOBILE RACE Mr. RIkER’s ELECTROMOBILE CROSSING 


THE 


LinE At 55 Mines Per Hour, 


with three-inch pneumatic tires, the rear 
wheels, to which the motors are geared, 
being 36 inches in diameter. It is steered 
by the front wheels, which are of similar 
design, but only 34 inches in diameter. 
The vehicle has two motors, the same as 
my company uses on its delivery wagons, 
only wound for higher speed. Stowed away 
in the body of the vehicle were 60 ele- 
ments of accumulator in hard rubber cells. 
By grouping these and the windings the 
controller gave us seven speeds, but we 
used the highest only once, when we 
‘sprinted’ at the finish.” 

“How fast was the finish speed ?” 

“Oh, somewhere about 55 miles an 
hour,” said Mr. Riker. 


notch of the controller and came over the 
line at a full-speed gait in a cloud of dust 
and cheers. The whole trip was rather 
dusty and windy.” 

M. Blanchet, the giver of the cup, was 
greatly delighted at the result of the race, 
with the good showing of the electromo- 
bile and the excellent time made. Mr. 
Riker was asked if he intended to lower 
M. Jenatzy’s short distance speed record 
of 64 miles an hour. “I know I can equal 
it with this machine,” said Mr. Riker, 
“and I think I can beat it.” 

“What do you set your speed limit at ?” 
was asked. 

“One mile in 30 seconds,” said Mr. 
Riker. 
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The Metropolitan Electric Supply 
Company, London, England. 

The Metropolitan Supply Company is 
one of the oldest as well as the largest 
companies in London for the supply of 
electricity, covering an enormous area in 
the very heart of the metropolis. It com- 
menced operations in 1889, and in 1892 
was supplying more electrical energy than 
any of its competitors. In 1891 the num- 
ber of lamps connected with the company’s 
mains in Marylebone was 49,000, which 
had increased in January, 1897, to 
an equivalent to 310,000 lamps, of eight 
candle-power, the plant having a cap- 


acity equivalent to 350,000. The di- 
rectors of the company in 1897 de- 
cided to build additional works at 


Willesden, as the lamp connections were 
increasing at such a rate that it was 
evident that extensions to 
the generating plant would soon be neces- 
sary. Events have more than justified 
this view, for in January, 1898, it reached 
130,000, and to-day is almost 500,000. 
The site for the new plant at Willesdon 
was purchased, and early in the Autumn 
of 1897 the erection of works upon a scale 
wholly unprecedented in Europe was com- 
These works were contracted for 


considerable 


menced. 
under penalties, to be completed, so far as 
the buildings were concerned, by June 30, 
1898. 

As stated by.a representative of the Met- 
ropolitan Electric Supply Company, in 
1897, the machinery could not be had in 
England, owing to the then existing engi- 
neers’ strikes. The engineering works in 
England were so full of neglected orders 
that they could not undertake to deliver 
machinery in anything like reasonable 
time. The result was that the Metropol- 
itan Electric Supply Company went to 
America for machinery, placing orders 
with two of the Westinghouse Companies, 
in which they were guaranteed completion 
by September 30, 1898. The American 
contracts for engines and generators were 
the only contracts that were completed on 
time. Foundations, brick work, con- 
structional iron work, steam piping, etc., 
were so much behind time, that although 
the company continuously urged forward 
the work, the buildings and plant were not 
ready to receive the first engine which, 
instead of starting, as arranged, on Sep- 
tember 30, 1898, could not be started until 
December, 1899. 

The Willesden works are designed ulti- 
mately to contain machinery sufficient to 
provide for the requirements of a connec- 
tion of nearly two million lamps, which 
will call for a capacity of 45,000 indicated 
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horse-power. The first order was for 
three units, each engine of from 2,500 to 
3,500 horse-power, direct-coupled to a 
generator of 1,500 kilowatts. Fig. 1 
shows one of the three large units, all 
being of similar construction. A fourth 
unit has recently been ordered which will 
be identical with those already installed, 
and is now under construction. 

The three steam engines of 2,500 horse- 
power each, one of which is shown in Fig. 
1, built by the Westinghouse Machine 
Company, East Pittsburgh, are of the en- 
closed, vertical compound marine type, 
with the crank shaft extended at one end 
to carry the revolving element of the alter- 
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cylinders and steam chests are fitted with 
automatic water-relief valves and drains, 
which keep the engines free from conden- 
sation water. The drain valves are oper- 
ated from the working platform by lev- 
ers. Forged steel is used for the crank 
shafts, whieh are 14 inches in diameter at 
the bearings and 20 inches at the armature 
hub. They are hollow throughout their en- 
tirelength. Thealternator, mounted direct- 
ly on the engine shaft, serves as a flywheel. 
The engines are fitted with permanent 
indicating outfits, which are accessible 
from the main platform, together with an 
elaborate system of lubrication, a system 
of cooling the bearings, if this should be- 




















Fie. 1.—A 2,500 Horse-PowER ENCLOSED VERTICAL COMPOUND MARINE TYPE ENGINE, 
METROPOLITAN ELECTRIC SUPPLY CoMPANY, LONDON. 


nator directly upon it. Each of these en- 
gines is capable of developing the full 
rated power of the alternator at 120 to 
140 revolutions per minute, with 100 
pounds steam pressure. The economical 
load is secured at 140 pounds steam press- 
ure and 120 revolutions per minute, run- 
ning non-condensing. As the three alter- 
nators are to run in parallel, the angular 
velocity of the engines is made sufficiently 
uniform to insure successful parallel run- 
ning. The cylinders are 36 inches and 
55 inches in diameter respectively, the 
stroke, 36 inches. The cylinders are made 
of close-grain cast-iron, and as the engines 
are of the vertical type, the danger of cut- 
ting the cylinder castings is reduced to a 
minimum. Steam is distributed to the 
high pressure cylinder by a piston valve, 
and two piston valves serve the low press- 
ure cylinders. The cylinder covers, pis- 
tons, etc., are provided with improved 
means to render their removal easy. The 





come at any time necessary, and provision 
for varying the speed while running. All 
these adjuncts assist in enabling the en- 
gines to be run for long periods without 
stopping. The main bearings may be 
cooled by water; they are of the quarter- 
box type, and can be moved in any direc- 
tion by means of suitable wedges. The 
main-bearing shells are 14 inches in diam- 
eter, and 42 inches long. Provision is 
made to allow the covers to be raised to 
facilitate inspection. 

Sight feed lubricators are used, the oil 
being carried through brass tubes from the 
sight feed oilers and manifolds on the cyl- 
inders. These are connected to a reser- 
voir on top of the cylinders, which is sup- 
plied by a force pump, taking oil from 
filters. A single weight inertia governor, 
which actuates the high pressure valves, 
controls the engine. The low pressure 
valves are driven by a fixed eccentric which 
is keyed to the main shaft. An adjustment 
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on the governor permits the speed of the 
engines to be varied to facilitate operation 
in parallel. The maximum variation of 
the governor at any speed within the rated 
limits is three per cent. Though primar- 
ily designed for strength and reliability 
of working under all conditions, the steam 
consumption has given exceedingly satis- 
factory results. ‘These engines were de- 
signed to operate non-condensing, but it 
was later decided to operate them con- 
densing, and they were fitted with inde- 
pendent condensers, air and circulating 
pumps. The circulating water, after hay- 
ing passed through the condenser, is cooled 
by being passed through a Barnard cooling 
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to the company’s transformer sub-station 
in London. 

The recent order from the Metropolitan 
Electric Supply Company for a further 
engine and another generator, to be iden- 
tical with the three units already erected, 
is very creditable to the manufacturers. 
The original contract for three units was 
secured by the American firms on account 
of the delay in delivery by English build- 
ers, but the further order is proof conclus- 
ive that well-designed and constructed 
American machinery has a_ preferential 
position in international markets. The 
record for operative efficiency of these gen- 
erating units has proved so very satis- 











Fig. 2.—THREE 2,500 Horse-Powrer ENGINES AND 1,500 KrLtowatt GENERATORS, Two- 
Puase, 500 Voits, METROPOLITAN ELECTRIC SUPPLY CoMPANy, LONDON. 


tower, whereby great economy of water is 
effected, as the same water can be contin- 
ually used, the loss due to evaporation 
being very small. 

The three alternators, each of 1,500 
kilowatts nominal rating, were constructed 
by the Westinghouse Electric and Manu- 
facturing Company, Pittsburgh, Pa., and 
are direct-coupled to the engines. A view 
of the installed units is shown in Fig. 2. 
They generate a two-phase, alternating 
current at a pressure of 500 volts. Each 
alternator has its own exciter coupled on 
the end of the main shaft. It may here 
be mentioned that since these units have 
worked on the load not one single elec- 
trical hitch has occurred throughout the 
entire system of generation. From the 
alternators the current is conveyed to the 
switchboard and thence by heavy concen- 
tric mains through a subway into the 
transformer house, where it is raised from 
500 volts to 10,000 volts for transmission 


factory that the proprietary company has 
stipulated that the new machines shall be 
identical with those already delivered. When 
the original order was placed, the three 
engines, of 2,500 horse-power each, with a 
maximum output of 3,500 horse-power, 
were the largest designed up to that time 
for electrical work, and in one sense may 
be looked upon as pioneers in a new field 
of engineering construction. 


—_— ome ad 


A bill to empower the Brighton (Eng- 
land) Corporation to construct and work 
electric roads and to erect generating sta- 
tions for the supply of electric traction 
and lighting power is, according to infor- 
mation received here, under consideration 
by the Commons Committee. A generat- 
ing station is to be built about three miles 
outside of Brighton. The corporation, 
after extensive inquiry, have decided that 
the road will be worked by the trolley 
system, and that bids for all the material 
are to be obtained from home and foreign 
manufacturers. 
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Views, News AND INTERVIEWS 











“I noticed a suggestion the other day 
that automobilists christen their vehicles 
with appropriate names,” said a man who 
travels about. “One of the prominent 
citizens of Niagara Falls, N. Y., was a 
pioneer in the use of electromobiles, of 
which he has bought three or more. He 
called his first eleectromobile ‘Boneless No. 
1, and explained that as no animal power 
was used to draw it, the vehicle possessed 
no bones and therefore was _ boneless. 
Successive vehicles owned by him have 
been named ‘Boneless No. 2,’ and so on in 
the order of their receipt. There should 
be an advantage in having numbers or 
names prominently displayed on automo- 
biles like the name on the pilot house of 
a boat. It is often important and always 
interesting to know just exactly what kind 
of an automobile has run over one in the 


street.” 


“* Some very curious items make up for- 
eign export orders,” said a well-known 
manufacturer. “Not long ago our house 
received an order South Africa 
which was a little out of the ordinary in 
the diversity of its components. We 
filled the order, however, satisfactorily to 
the purchaser, we think, and this is what 
we shipped to him: One carload of steel 
car wheels ; two tons of iron trolley poles ; 
one pair of sheep shears; several hundred 
trolley wheels; one curry-comb; 20 trol- 
ley poles, and 18 pounds of sweet but- 
ter packed in salt. All this overhead and 
interior material was consigned to a 
prominent electrical company in South 
Africa. We don’t know yet whether the 
curry-comb or the butter was for the gen- 
eral manager.” 


from 


A returned traveler remarked the other 
day: “I know a firm on tide-water in 
Great Britain which buys thousands of 
tons yearly of malleable iron castings 
from a firm at Pittsburgh, Pa. The near- 
est malleable iron foundry to this British 
manufacturer in his own country is but 
70 miles away, yet the freight rates by rail 
from Pittsburgh to New York and by 
steamship from New York to Great Brit- 
ain are, in the aggregate, lower than the 
freight rates by rail from the foundry 70 
miles away from the manufacturer. This 
explains one reason why American export 
trade is so rapidly growing abroad. There 
are no better steam railroad men and traf- 
fic managers in the world than the Amer- 
icans.” 











EXPORT NOTES 


The Wagner Electric Manufacturing 
Company, of St. Louis, Mo., has estab- 
lished a foreign department, of which Mr. 
Edward E. Goudy will have charge, with 
local offices in the Havemeyer Building, 
New York city. 











United States Consul D. Mayer, of 
Buenos Ayres, writes that he will be in 
New York, at the Hotel St. Denis, and 
remain four days, on or about May 15, 
and will be glad to meet exporters and im- 
desire information about 


porters who 


Argentina. 


The New York Metal Exchange report 
gives the imports of copper for the week 
ending March 30, 846 tons; total for 
the month of March, 2,694 tons; exports 
(in tons of 2,240 pounds) for the week 
ended March 30, 4,550 tons, total for the 
month of March, 16,697 tons. 


The export department of the General 
Incandescent Are Light Company, of New 
York city, has just issued French, Span- 
ish and German editions of its 10-page 
folder, summarizing the products of the 
company. This neat and interesting fold- 
er covers a very extensive line of electrical 
manufactures. 


The correspondent of a local firm at 
Valencia, Spain, writes that there is an 
excellent chance for some American con- 
cern to establish a modern telephone ex- 
change for the service of that city and 
adjacent port. With the modern ap- 
pliances in use in the United States it is 
claimed that such an enterprise could be 
carried out at a small cost, and it would 
be the means of developing the use of the 
telephone throughout certain sections of 
Spain. 


Bids are invited by the Coruna Elec- 
tric Cooperative Society for the supply of 
a complete set of electrical machinery of 
400 horse-power and capable of supplying 
12,000 lamps of 10 candle-power. Other 
electrical machinery and supplies are 
needed by the same society, who are to 
make extensive electrical improvements 
in that district. All necessary informa- 
tion can be procured from the secretary, 
Senor Enrique Sors, No. 81 Calle Real, 
Coruna, Spain. 


The Jackson & Sharp Company, of 
Wilmington, Del., has secured a French 
contract for the supply of 125 double-deck 
trolley cars. The greater portion of the 
cars, all of which are to be of the French 
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type, will be utilized on the electric road 
now being completed between the Ameri- 
can working machinery section in the 
Pare de Vincennes, and the collective ex- 
hibit to be installed at the Champs de 
Mars section of the Paris Exposition. 
The balance of the cars are intended for 
the various lines running in the French 
capital and its immediate vicinity. The 
contract is stated to be worth close on 
$300,000. The requisite trucks, valued 
at upwards of $60,000, will be supplied by 
the J. G. Brill Company, of Philadelphia, 
Pa. 

The Morris Electric Company, 15 Cort- 
landt street, New York city, has recently 
made some of the largest shipments of 
electrical supplies in the history of the 
company. During the past month over 
70 carloads of electrical appliances for 
railway and lighting work have gone for- 
ward from the Morris Electric Company 
to England, Portugal, South Africa, 
South America, Cuba, Mexico, Austria 
and Trinidad. Foreign orders for the 
current month which are now going 
through the factory will exceed last 
month’s shipments, and domestic business 
throughout the United States is very 
good, especially with the Morris flexible 
one-piece rail-bonds. The Morris Elec- 
tric Company has refused several large 
orders for iron poles, brackets and over- 
head line material through inability to 
make deliveries, owing to the great de- 
mand for such material. The present 
season promises to be an unusually busy 
one for this enterprising company. 


Stanley & Patterson, 32 and 34 Frank- 
fort street, New York city, have, during 
the last two years, paid especial attention 
to their export department. Their for- 
eign business has increased nearly ten- 
fold during this time. A representative 
of the company, who has covered South 
America and Mexico, has sold nearly $50,- 
000 worth of electrical apparatus of the 
company’s own manufacture. The busi- 
ness in De Veau telephone apparatus is 
growing rapidly in that section of the 
country, and the De Veau telephones are 
meeting with a very favorable reception 
in the South American republics. As 
those countries to the south of us are in- 
habited by people who are great smokers, 
it is but natural that Stanley & Patter- 
son’s “Matchless” electrical cigar lighter 
is proving very popular. Mr. George L. 


Patterson, treasurer of the company, says: 
“We have carefully kept in touch with the 
South American trade, and pride our- 
selves that our shipping department is 
packing goods so carefully that they 
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reach their destination in perfect order. 
This is a point which we believe warrants 
the care bestowed upon it, and one which 
many American manufacturers have been 
careless about.” 


The Durban correspondent of the Brit- 
ish and South African Export Gazette says 
that the conversion by the Durban Town 
Council of the horse tramway into an 
electric installation, which is in course of 
realization, will involve an expenditure of 
£250,000. A properly equipped central 
power station, to supply continuous cur- 
rent direct, is to be established, the site 
of which is either to be at the Point or in 
the centre of the town. The details of 
the projected expenditure, from the bor- 
ough engineer’s estimate, are: For 17 
miles of track and overhead equipment, 
£88,776; for 22 motor cars, £14,000; for 
power station, including power and boiler 
house, car sheds, repairing shops and of- 
fices, coal siding, ete., £10,000; generating 
plant and cables, £21,765. Other expen- 
ditures will increase the entire cost to 
nearly the above first-named sum. There 
is an opportunity in this large electrical - 
undertaking for American manufacturers 
to obtain some of the contracts, either di- 
rect or through their authorized London 
agents. 


Though the Tranvios Electricos del 
Distrito Federal de Mexico, which is the 
local designation for the electric road in 
the City of Mexico, only began operations 
last month, its business has assumed such 
proportions as to warrant a considerable 
extension of the line. It will be recalled 
that A. E. Worswick, the chief engineer 
and general manager of the road, recent- 
ly paid a visit to the United States for the 
purpose of placing contracts for the ini- 
tial equipment of the road. Those who 
have seen the advance specifications 
state that everything in the way of mate- 
rial and equipment will be purchased in 
America. The road is financed through the 
London financial house of Wernher, Beit 
& Company, whose Mr. Alfred Beit was 
the discoverer of the famous De Beers dia- 
mond mines in South Africa. It is said 
that the power house, which was built by 
the Riter-Conley Manufacturing Com- 
pany, of Pittsburgh, will be added to, and 
that preference will be given, according to 
the usual English custom, to the bids 
which emanate from those who supplied 
the material and equipment for the origi- 
nal road. Though it is not yet decided 
to what distance the road will ultimately 
be extended, the specifications, as they 
now stand, call for an expenditure in the © 
neighborhood of $150,000. 
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A MODEL TELEGRAPH PLANT. 


BY G. H. PAGE. 

One of the neatest and best arranged 
of modern telegraph plants is that owned 
by the Postal Telegraph Cable Company, 
and located at Oelwein, Iowa. It is oper- 
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way, while one brush of the generator end 
is grounded giving positive or negative 
current as may be desired. In this way 
four direct currents are produced, viz., 
110 volts positive and negative, and 220 
volts positive and negative. 

The two relief machines, which are one 
of each voltage, have their motor ends 


Fig. 1.—ENGINE AND GENERATOR OF A MODEL TELEGRAPH PLANT. 


ated jointly by the Chicago Great Western 
Railway Company and the Postal Tele- 
graph Cable Company. 

Oelwein, situated in the centre of the 
Chicago Great Western system, is the relay 
point for the entire telegraph business of 
that company as well as for the business 
of the Postal Telegraph Cable Company 
to and from its offices located along the 
lines of the Chicago Great Western Rail- 
way. The fine shops of the railway com- 
pany at that point were illustrated and 
described in the ELectrricaL Review for 
April 4, 1900. 

These two companies own and operate 
a total of 25 wires out of Oelwein, 10 ex- 
tending east to Chicago, nine south to 
Kansas City, and six north to St. Paul and 
Minneapolis. Thirteen of these wires are 
supplied with current from a neat dy- 
namo and motor plant which is located in 
the power house of the Chicago Great 
Western shops at that place. This plant 
consists of a 12-horse-power “Ideal” en- 
gine with a 235-volt Lundell dynamo, 
directly coupled on one base, and six Lun- 
dell dynamotors, three of 110 and three 
of 220 volts. The 235-volt current gener- 
ated by the engine dynamo is used to run 
the dynamotors, four of which are con- 
stantly in use, the other two, one of each 
voltage, being held for relief to replace 
either machine in case of trouble. 

The four machines which are constantly 
in use are two of each voltage and have 
their motor ends connected in the ordinary 
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the switch may be thrown. By this means 
the relief machine may be used to relieve 
either the positive or negative machine, 
as may be desired. Thus a continuous sup- 
ply of current is provided for, which can 
only be interrupted by a failure of the en- 
gine. To guard against delays which would 
occur should the engine fail, connections 
are made with the Chicago Great Western 
shops’ power plant from which the cur- 
rent may be taken to run the dynamotors. 

The four currents thus provided are 
conducted underground to coil boards in 
the main office, from which they are dis- 
tributed to the locals and to the switch- 
board for main line use. 

As shown in the illustration, the engine 
is fitted with a peculiar steam valve ar- 
rangement known as the Ideal Cylinder 
Relief Valve. The object of this relief valve 
is to guard against accidents of charges 
of water due to defective piping or a boiler 
that may be so constructed as to entrain a 
needless amount of water to the engine, 
or careless or accidental flooding of the 
boiler with water. 

One of these relief valves with the explo- 
sion diaphragm attached to the bottom is 
placed at each end of the cylinder. - When 
the valve is closed to the main drain pipe 
the communication between cylinder and 
explosion diaphragm is opened. When an 
excessive pressure is placed upon the dia- 
phragm due to the water, the bottom of 
the diaphragm yields and liberates the 
water which might otherwise wreck the 
engine by blowing a cylinder head or 
something of that character. 

The telegraph office, which was recently 





Fig. 2.—BANnkK or DyNAMOTORS IN A MODEL TELEGRAPH PLANT. 


connected in the same manner as the 
others, but have a little different connec- 
tion on the generator end. Instead of 


one brush being permanently grounded, . 


both brushes are connected into a double 
throw switch, by means of which either 
brush is grounded according to which way 


built by the Great Western Railway Com- 
pany, is furnished with new, polished oak 
typewriter tables, and is equipped with a 
60-wire, spring jack board, 14 single sets, 
three sets of Weiny-Phillips repeaters and 
a set of time repeaters. The force con- 
sists of the manager and seven operators. 
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DECORATIONS OF AN ELECTRIC LIGHT 
COMPANY’S OFFICES. 


THE BEAUTIFUL MURAL PAINTINGS AND 
SCULPTURES OF THE EDISON ELEC- 
TRIC ILLUMINATING COMPANY'S 
DUANE STREET STATION, IN NEW 
YORK CITY. 


The association of works of art with 
plants for the production of electricity 
for commercial purposes is certainly rare 
and the electric light station might or- 
dinarily be considered the last place for 
the display of artistic decoration. Not- 
withstanding the history of electrictity 
and its present extraordinary develop- 
ment, together with the romance of in- 
vention associated with its past, give, per- 
haps, a more interesting opportunity for 
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ground floor of the building is occupied 
by the engine and dynamo room, in it be- 
ing installed eight generating units of the 
direct-coupled type, aggregating 7,600 
kilowatts output; four rotary converters 
and 12 transformers of a total capacity of 
2,800 kilowatts, and the great switch- 
board which handles the enormous output 
of the station. Above this room the boil- 
ers are banked, and above them is the 
coal. Still higher, on the seventh floor, 
are the general offices of the company, 
accessible by two electric elevators. Mr. 
Van Ingen’s fine decorations have found a 
fitting place in these offices. 

The main office consists of a large 
rectangular space lighted from above by a 
skylight and surrounded at middle height 


by a gallery. It is upon the abutting 
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the foremast. Such a scene was chosen 
by Mr. Van Ingen for the second half of 
the first panel. 

The second panel is, perhaps, the most 
decorative in treatment of all and repre- 
sents on the left a woman with an amber 
distaff. It is well remembered that 2,500 
years ago ‘Thales, of Miletus, wrote of the 
peculiar power of amber which, when it 
was rubbed, attracted light bodies. This 
was particularly noticeable when the flax 
was handled on a distaff of amber and 
from the Greek name of the substance— 
elektron—comes the modern word elec- 
tricity. The painting shows women with 
their distaffs and a child amusing him- 
self with the electrified spindle, while 
philosophers discuss the peculiar “soul” of 
the strange mineral. The other end of 





THREE OF THE DECORATIVE MEDALLIONS ON THE EXTERIOR OF THE DUANE STREET STATION OF THE Eptson ELEcTRIC ILLUMINATING COMPANY 


the artist cf imagination than that af- 
forded by the advance of any other of the 
industrial arts. 

It was, doubtless, in recognition of this 
fact that the Edison Electric Illuminat- 
ing Company of New York determined 
to decorate its main downtown offices at 
Duane and Elm streets in a manner be- 
fitting the importance of the vast indus- 
try which is centered there and the splen- 
did development of which it is one of the 
highest exemplifications. To this end 
two well-known artists were commissioned 
—Mr. W. B. Van Ingen, to contribute 
mural paintings for the beautifying of 
the company’s general offices, and Mr. 
Joseph Hartley, the sculptor, for the deco- 
ration of the exterior of the company’s 
building. 

The Duane street station has often 
been described and it is only necessary to 
state here that it is a building of approxi- 
mately rectangular form, constructed of 
light colored bricks, with gray stone trim- 
mings, and surmounted by the two enor- 


mous steel stacks having decorative rail-. 


ings and finials at their summits, which 
have been known for many years about 
New York as the “Heavenly Twins.” The 
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faces of this gallery that the mural deco- 
rations are placed, occupying seven long 
panels of varying size. 

The general scheme of the decorations 
deals with the history of electrical inven- 
tion and discovery. The first panel in the 
series, historically speaking, shows Ajax 
defying the lightning. It was found by 
the artist that the proper treatment of the 
long narrow panels composing the deco- 
rative scheme was by the inclusion in 
each, near its centre, of a circular medal- 
lion of the general type of the Edison 
Company’s seal, varied in each to suit the 
decorative theme employed in that panel. 
Consequently, in the first panel, the two 
sides are taken up by the theme of Ajax 
and the lightning referred to above, and 
another which represents an ancient 
legend of the mariner’s compass. It ap- 
pears that on the Baltic Sea, where 
garlic is a staple article of food, it was 
believed for a long time that the breath of 
a person lately addicted to garlic exhibited 
a deleterious effect on the compass, and 
sailors who committed the crime of 
breathing upon the compass any exhala- 
tion of that fragrant plant suffered in 
punishment the nailing of their hands to 


this panel is occupied by a suggestion of 
the thunderbolts of Jove, a fine drawing 
of the eagle completing the decorative 
scheme of the panel. 

A third panel shows the works of Otto 
von Guericke, of Magdeburg, the inventor 
of the frictional electrical machine and the 
discoverer of the Leyden jar. The phil- 
osopher is shown in a pre-raphaelite land- 
scape, experimenting with the sulphur 
globe which was the ancestor of electrical 
machines, and in another drawing on the 
same panel he is shown in an attitude of 
marked surprise, due to his discovery of 
the condenser or Leyden bottle. It will 
be remembered that the philosopher made 
this discovery by receiving a severe shock. 

The four following panels are those 
chosen as the subjects of our illustrations: 

The first panel in the series is devoted 
two scenes of great interest. One is Dr. 
Gilbert’s appearance before Queen Eliza- 
bethand hisexplanation to her of what was 
then known of the mysteries of electricity. 
The other portion of this panel is one of 
the finest of the drawings, and shows 
Franklin’s kite in the clouds with a dim, 
thunderous landscape faintly suggested in 
the ‘distance. 
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Four PANELS OF THE MURAL DECORATIONS IN THE DUANE STREET STATION OF THE EDISON ELECTRIC ILLUMINATING COMPANY, OF New York.—I. FRANKLIN’s KITE; GILBERT OF COLCHESTER 
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The next, which is perhaps the most pic- 
torial of the series, shows Sir Humphrey 
Davy experimenting with the electric are 
in the rooms of the Royal Society, in Lon- 
don. The composition of this drawing is 
especially fine, the glare of the are giving 
a Rembrandtesque effect and throwing its 
surroundings into deep shadows. In the 
next picture Faraday is shown seated at 
his laboratory table and exhibiting to his 
wife his first experiment in electromag- 
netic rotation. 

The next panel in the series shows two 
most noteworthy scenes, the first being 
Professor Joseph Henry's classical experi- 
ments, at Princeton, in the transmission 
of electricity over a wire. Old Nassau 
Hall is in the background of this admir- 
able composition, and in the foreground 
the youthful figure of Professor Henry is 
shown, with his wires and electrical ap- 
paratus. The other half of this panel 
shows the classical experiment of Galvani 
with the frog legs, the group around the 
table on which the Italian savant is mak- 
ing his demonstration including Ales- 
sandro Volta and other notables of that 
time. 

The last panel, which occupies thesouth- 
ern end of the room, shows in its two 
parts a spirited drawing of Mr. Edison at 
work in his laboratory and experimenting 
on the incandescent lamp, and a picture 
of “Jumbo,” the first steam dynamo. 
Piles of Edison underground tubing are 
shown in the foreground. 

The whole of the decorations are mono- 
chromatic, the color used being a deep 
Sienna red. The pictures were painted 
on canvas and then mounted in position 
on the walls of the room. They are about 
30 inches high and their general dimen- 
sions may well be seen, as may the inter- 
esting character of the drawings, from the 
illustrations on the opposite page. 

The external decorations of the build- 
ing consist of medallions in high relief 
made of terra-cotta. They were modeled 
by Mr. Hartley, burned at the Perth- 
Amboy ‘Terra-Cotta Company’s works, 
and form a series of most interesting por- 
traits of famous electricians. The great 
labor and research necessary in the prep- 
aration of these medallions is not easy 
to over-estimate, as many of the originals 
have left behind few portraits and these 
generally in inaccessible places. The 
men chosen as subjects are the following: 
Dr. George F. Ohm, from whom is 


named the unit of electrical resistance ; 
André Marie Ampére, the French phy- 
sicist, whose name has been given to the 
unit of current; Alessandro Volta, the 
father of dynamic electricity, whose name 
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is perpetuated in the unit of electro- 
motive force; Benjamin Franklin, the re- 
markable American philosopher, who 
“snatched the lightning from the heav- 
ens and the sceptre from tyrants ;” James 
Watt, the great engineer, whose name has 
been given to the unit of mechanical 
work; S. F. B. Morse, the inventor of the 
telegraph; Joseph Henry, the contempo- 
rary and peer of Michael Faraday, and 
Thomas A. Edison, upon whose inven- 
tions the work of the electric illuminat- 
ing company is based. 

Taken as a whole, the decorations re- 


flect not only great credit upon the ar- 
tists engaged upon them, but also upon 
the policy of a company that has sought 
to make beautiful its place of labor and 
has not failed to recognize the esthetic 
side of the vastly interesting subject with 
which it is concerned. 


_>o———— 


ELECTRIC LIGHTING 


The Northern Gas and Electric Light 
Company, of Norwalk, Ohio, has been sold 
to C. H. Stewart, of Cleveland, and W. H. 
Price, of Norwalk. The plant was owned 
by Hon. Parks Foster, of Elyria. 

















The Phiiadelphia Electric Company, in 
the last two or three months, has steadily 
shown increased earnings over last year, 
and the company is now earning at the 
rate of 35 cents to 40 cents per annum on 
the stock. The company is stated to have 
in the treasury around $1,250,000 in cash. 

A certificate of merger of the Bergen 
Beach Light and Power Company by the 
Edison Electric Light and Illuminating 
Company, of Brooklyn, N. Y., has been 
filed with the Secretary of State. The 
capital stock of the Bergen Beach Com- 
pany ($25,000) is owned entirely by the 
Edison Company. 

The reorganized Ballston, N. Y., Elec- 
tric Light Company, which recently passed 
into possession of the Hudson River Water 
Power Company, has elected directors as 
follows: E. H. Gay, W. H. Trumbull, of 
Boston; E. L. Ashley, C. E. Parsons, and 
E. J. West, of Glens Falls. The officers 
are: President, F. L. Ashley; secretary 
and treasurer, Elmer J. West. 

The Ware, Mass., Electric Light Com- 
pany filed its annual certificate of condi- 
tion to this effect : Liabilities, capital stock, 
$30,000; debts, $8,000; balance, profit 
and loss, $5,685; reserve for depreciation, 
$1,117; total, $44,796. Assets, buildings, 
$6,630; machinery, $14,687; cash and 
bills receivable, $1,359 ; manufactures and 
stock in process, $21,849; miscellaneous, 
$272. 








_ trustees for the bondholders. 
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The village of Sayville, Long Island, is 
to be lighted by electricity in the near 
future. For this purpose the Sayville 
Electric Light Company, with a capital 
stock of $15,000, has been organized. 
More than one-third of the capital stock 
was subscribed at a meeting held a few 
days ago and it is said that wealthy 
Summer residents of the vicinity will 
readily take the remaining $10,000. 

The Scranton, Pa., Electric Light and 
Heat Company has been absorbed by the 
big electric Philadelphia combine and the 
electric lighting of Scranton is now con- 
trolled by one head. The combine paid 
$300,000 for the Scranton Electric Light 
and Heat Company. The new light com- 
pany will furnish 600 are lights to the 
city. It has entered into a contract to 
supply the city for 10 years at 20 cents a 
lamp per night. 

Ground has been broken for the erec- 
tion of a new auxiliary power plant for 
the Watertown, N. Y., Electric Light 
Company. The new building will be sit- 
uated just north of the power house and 
between it and the old Knowlton woolen 
mill, and will be of the same material and 
style of architecture as the present power 
house. It will contain a steam auxiliary 
plant of sufficient power to operate the 
electric lighting plant when the water 
power fails, as it has on several occasions 
within the past year. 

The Imperial Electric Light, Heat and 
Power Company, of St. Louis, Mo., has 
filed a mortgage deed on property front- 
ing 142.6 feet on St. Charles street, in 
city block No. 272, and the improvements 
on the same, in favor of the Continental 
Trust Company, of the city of New York, 
and Louis Chauvenet, who are made 
The pur- 
pose is to secure the payment of bonds to 
the amount of $1,000,000, with the privi- 
lege of increasing the amount $500,000 
more if desired. The instrument re- 
quired $500 worth of revenue stamps. 
Capital Employed in Italian Electrical 
Undertakings. 


In the article by Signor Enrico Big- 
nami, in the ExLecrricaL Review for 
March 7, 1900, an error of the types divid- 
ed by ten the amount of capital employed 
in Italian electrotechnical companies. This 
amount is $6,000,000, or 30,000,000 lire, 
instead of one-tenth of that amount, as 
incorrectly stated. 

ealiniatesillsinnestap 
Electromobile Photographs. 

The illustrations of the automobile race 
appearing on page 383 of this issue are 
made from photographs taken by the 
New York Journal and _ courteously 
loaned to the ExectricaL Review. 
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THE LIMITATIONS OF LONG-DISTANCE 
POWER TRANSMISSION. 


BY PROFESSOR W. E. GOLDSBOROUGH. 


The long-distance transmission of power 
by electricity has been a fascinating field 
for speculation to many writers and will 
doubtless continue to be such until prac- 
tice in this department of engineering 
hasso thoroughly demonstrated its limits as 
to remove all room for further conjecture. 
Where future developments will be made 
one may not say, but when the excep- 
tional natural advantages are considered 
that exist in the Latin-American republics 
and in the great continent of Africa, I 
am constrained to point out these locali- 
ties as the probable field of activity. 

We are impressed with the success that 
has attended the work of the pioneer en- 
gineers in this work, men who have had 
the courage of their convictions, and we 


will follow with eagerness any develop- 
ment that capital shall father which 
push beyond the boundaries of present ac- 
complishment. These have been estab- 
lished at 50,000 volts and 100 miles. 

To-day it is a confirmed fact that power 
can be transmitted at 40,000 volts with 
certainty of successful operation. At this 
pressure all the difficulties of insulation, 
line leakage and lightning protection have 
been overcome, and this in climates offer- 
ing most adverse conditions. 

The matter of line insulation, indeed, 
has so far advanced that no trouble need 
be apprehended from this source, even 
when laying out plans for a transmission 
line at an exceptionally high voltage. A 
few years ago there was not an insulator 
on the market that would stand a test 
pressure of 25,000 volts; whereas, now 
our factories are turning out material 
capable of withstanding a continuous test 
at a voltage many times this value. As 
the demands of practice become the more 
exacting it can reasonably be expected 
that the art of insulator construction will 
keep pace with such demands—judging 
the future by the past. 

As the pressure on a transmission line 
is increased the line insulation is less and 
less affected by weather conditions. If 
insulators under favorable laboratory con- 
ditions withstand the high voltage test, 
they will probably give ample satisfaction 
when installed on the line, as the energy 
dissipated by leakage over a damp insulat- 
or quickly drys it and a further accumula- 
tion of moisture is curtailed by the elec- 
trostatic repulsion of the vapor particles. 
he full pressure should never be sudden- 
ly thrown on a transmission line that has 
been out of use. The circuit should be 
closed when the generators are only part- 
ly excited, and the voltage gradually “built 
up.” By following this plan the line is 
seasoned or dried out before the maxi- 
mum voltage is reached and the danger of 
a breakdown is greatly reduced. 

A formidable obstacle to very high volt- 
age transmission presents itself in the 
form of leakage of energy between ad- 
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jacent lines after a pressure of 60,000 
volts has been reached. This effect has 
been studied chiefly in latitudes in which 
the humidity is relatively high and there- 
fore gives us but a poor indication of 
what is to be expected under more favor- 
able conditions. That leakage would in 
any wise prove a hindrance in dry atmos- 
pheres is much to be doubted, as the di- 
electric strength of the air improves great- 
ly when it is freed from foreign matter 
and in a pure state to sustain electrostatic 
stress. In latitudes where it is necessary 
constantly to combat heavy rain and snow 
storms, leakage has not proven serious at 
40,000 volts, and the experiments so far 
reported point to the fact that in almost 
any climate energy can be successfully 
transmitted over lines at 100,000 volts 
pressure with a leakage loss not in excess 
of 250 watts per mile, when wires are 
strung on parallel pole lines upwards of 
20 feet apart. Under these conditions 
the line would have an impedance factor 
of something like one and one-third. The 
transmission of 10,000 kilowatts 100 miles 
under these conditions at 100,000 volts 
would entail a leakage loss of only a frac- 
tion of one per cent. However, if, on the 
other hand, only 1,000 kilowatts were 
transmitted the leakage would remain 
about the same in amount and be from 
two to three per cent of the power trans- 
mitted. 

The laws governing the loss of power 
by leakage currents between wires through 
the air have not been sufficiently studied 
to enable us to formulate any definite 
rule, further than that the leakage from 
wires of small cross-section is greater 
than the leakage from wires of large cross- 
section, other things being equal, and that 
if wires are installed having diameters 
not less than 0.15 inch or greater than 0.75 
inch the leakage current will lie between 
100 and 300 watts per mile when the rela- 
tion between the voltage impressed on the 
system and the distance between wires 
is made to conform to the formula, 


D 
V=40-+--, in which V is expressed in 
4 


kilovolts and D is the distance between 
wires expressed in inches. 

In considering the transmission of 
power at high voltages there is another 
item that must not be lost sight of in de- 
termining the most economical voltage to 
employ. I refer to the charging current 
that is present in every transmission sys- 
tem, but which is usually too small to be 
recognized. 

If, for instance, we wish to transmit 
1,000 kilowatts 25 miles at 10,000 volts 
the charging current will amount to about 
half an ampere if a low frequency current 
is employed, while the power current will 
be upwards of 100 amperes. In this case 
the charging current has an insignificant 
value. If however, the same transmission 
is attempted at 100,000 volts the charging 
eurrent will rise to five amperes, while 
the power current will fall to 10 amperes. 
Here we have a different state of affairs. 
The charging current is not a wattless 
component of the line current in the or- 
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dinary sense of the term, but is in ad- 
vance of the impressed electromotive force 
by less than 45 degrees; it however, con- 
stantly decreases in amount as points on 
the line more and more remote from the 
generating station are attained. It, of 
course, dissipates power in heating the 
line, although not by the amount its ini- 
tial value would indicate, but more par- 
ticularly it calls for a current capacity in 
the generating station in excess of what 
would be required by the power current 
alone. 

Further to illustrate this point, con- 
sider a transmission line conveying 1,000 
kilowatts of power at a low frequency and 
at 100,000 volts to a distance of 100 miles. 
The power current will still be 10 amperes, 
as in the preceding instance, but the 
charging current will be upwards of 20 
amperes, and necessitate the installation of 
machinery rather to the end of taking care 
of the charging current than of taking 
care of the power current. But again, 
10,000 kilowatts transmitted under like 
conditions would put the charging and 
power currents in the ratio of 20 to 100 
and present a much more economical re- 
lationship. ‘ 

In transmitting power over great dis- 
tances, high voltage transmission must 
be employed to effect a saving in that all- 
important element, copper. This _ is 
strongly brought to mind when we re- 
member that it takes but little more cop- 
per to transmit 10,000 kilowatts 100 miles 
at 100,000 volts than it does to trans- 
mit 1,000 kilowatts 25 miles at 10,000 
volts, at the same efficiency. At first 
thought we may feel that under any cir- 
cumstances the higher the voltage used, 
the higher the efficiency of the transmis- 
sion will be from a revenue producing 
standpoint. 

This, however, as I have tried to indi- 
cate, it not always the case. In each 
specific instance there are considerations 
of cost of power plant and line equipment 
which limit the voltage that can be most 
economically employed. It is a fact that 
even where insulation and leakage diffi- 
culties can be overcome, the highest pos- 
sible pressure may not prove to be the 
best pressure by any means. Each prob- 
lem must be analyzed in the light of the 
specific conditions that apply to it. 
Again, where the distance is great and the 
power to be transmitted relatively small, 
the cost estimates at the voltage of maxi- 
mum efficiency may be such as to preclude 
the possibility of the undertaking being 
a profitable one. 

However, every consideration, financial 
or otherwise, points to the fact that when 
coal is scarce and power is in demand, pow- 
er can be generated and delivered at dis- 
tances of upwards of 500 miles from the 
generating station, and a liberal return 
derived in interest upon invested capital. 
Where opportunity is ripe, the financier 
need have no apprehension that the limits 
of the possibilities of electrical engineer- 
ing will fall short of his demands when a 
matter of power transmission of apparent- 
ly exceptional proportions is being weighed 
in the balance of commercial practicabil- 


ity. 
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Electrical Features of the Buffalo, 
N. Y., Pan-American Exposition. 
Preparations for the Pan-American 
Exposition, at Buffalo, next year, are pro- 
ceeding rapidly. One of the most con- 
spicuous of its features will be the electric 
tower, illustrated on page 393. The gen- 
ius of the architect has been taxed to pre- 
serve lines and elements of beauty in : 
work of such tall proportions, but the 

problem has been well mastered. 

The height of the tower is 348 feet 
above the surface of the broad basin in 
which it stands. Its position is between 
the Court of the Fountains and the Plaza, 
on the north side of the Mall. It looks 


down upon the Agricultural Building at 
the east and the Electricity Building on 
the west. The tower proper is flanked on 


the east and west by long, curved colon- 
nades, which sweep to the southward and 
terminate in pavilions, forming a semi- 
circular space, 200 feet across. Within 
this space and in a high niche in the main 
body of the tower are cascades, while all 
about the basin are leaping jets and count- 
less playful figures, each with its spurt of 
water, combining to make a_ brilliant 
water scene. At the centre of the niche 
is a tall geyser fountain, whose waters 
find their way from the high basin within 
the niche over successive ledges and among 
a multitude of vases to the level of the 
pool. 

The main body of the tower is 80 
feet square. From the surface of the 
water to the top of the colonnades is 
75 feet. This portion of the struc- 
ture is enriched by a system of dec- 
orative bands, which give an aspect of 
great solidity to the base. The shaft of 
the tower is treated with great simplicity. 
The centre of each side is panelled with 
fantastically perforated work, through 
which is indistinctly revealed the massive 
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framework of the tower. This feature is 
calculated to produce a remarkable effect 
when lighted from within, as it is the 
intention to do. The main shaft of 
the tower terminates in an elaborate en- 
tablature at the height of 200 feet. The 
crown of the tower rests upon this entab- 
lature, and is composed of three stories of 
diminishing proportions and varying de- 
sign. The lower of these stories is an 
areaded loggia, rich in ornamentation, 
and having the wall surfaces brilliantly 
colored. Pavilionettes at the corners ter- 
minate in light, fantastic cupolas. The 
second stage, or lantern of the tower 
crown, is in the form of a high, circular 
colonnade, entirely open, so as to allow the 
sky to be seen between the columns. A 
spiral staircase within the colonnade leads 
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to the last stage of the tower, the cupola, 
over whose dome is poised the superb fig- 
ure of Electricity, thus dominating the 
entire Exposition which owes so much 
to her generously exerted power. 

From the water to the feet of the figure 
of Electricity is a vertical distance of 331 
feet. The figure is 17 feet in height. 

The entrance to the tower is across an 
ornamented bridge from the Plaza, on the 
north side. Elevators will carry passen- 
gers to the various floors, which will be 
devoted to different purposes of the Expo- 
sition, such as reception rooms, offices, 
restaurants, belvederes and amusement 
halls. <A large restaurant, at a height of 
200 feet, will give the diner a broad and 
beautiful view of the Exposition and the 
surrounding landscape. From the cupola 
the eye can sweep the whole Niagara fron- 
tier, and look far into Canada, beyond the 
majestic river that separates that country 
from the States. 

Sculpture plays an important part in 
the decoration of the tower. Two mag- 
nificent monumental groups of statuary 
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flank each of the four sides of the base. 
Above the water niche in the southern 
face of the tower is an escutcheon, rep- 
resenting the arms and seal of the United 
States. In the spandrels of the arch 
above the niche are sculptures in high re- 
lief. The pavilions and wings are also 
richly decorated with sculptures and other 
architectural devices. The entire exterior 
of the tower will be studded with myriads 
of electric lights, so arranged that a 
great variety of effects can be secured. 

So vast is the number of valuable and 
interesting objects for exhibition in the 
possession of the United States Govern- 
ment that none but a building of great 
proportions could possibly contain them. 
Instead of one building, however, the Fed- 
eral group will consist of three massive 


The 


structures connected by colonnades. 
main building of this splendid architec- 
tural trinity will be 130 feet wide and 600 
feet long. The. others will each be 150 
feet square. 

The government work is under the 
direction of Mr. James Knox Taylor, sup- 
ervising architect of the treasury depart- 
ment. The group will be treated architec- 
turally in a modified Spanish renaissance, 
the details suggesting a Mexican rather 
than a strictly Spanish origin. Like the 
others, these buildings will be constructed 
of staff, already made familiar to the 
public by its use at the Chicago and, more 
recent, Omaha Expositions. The color 
scheme, in marked contrast to that used at 
Chicago, will be rich and brilliant, the 
lavish use of color and gilding giving, 
with the intricate plastic decorations and 
sculpture groups, an ensemble both strik- 
ing and interesting. Portions of the roofs 
covered with red Spanish tiles will add 
much to the character of the buildings as 
a whole. 

In plan, the buildings are shaped like 
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a letter U, the opening being toward the 
west. The main building corresponds to 
the bottom of the U, which will accommo- 
date the greater portion of the government 
exhibits, the administrative offices, guard 
room, ete. Its centre will be surmounted 
by a dome, the apex of which, 250 feet 
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ernment’s new possessions ; while the other 
will contain a branch station of the United 
States weather bureau, and the exhibit, 
aquariums, ete., of the United States fish 
commission. 

Inlets from the lagoon fill the spaces 
within the colonnades connecting the pa- 
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ernment, there seems to be an excellent 
opening for the sale of automobiles in 
Spain, and he strongly urges those of his 
countrymen interested in the trade to 
make a careful study of the territory men- 
tioned, with a view of a successful and 
profitable introduction of their produc- 
tions. ‘There is, says the consul, not only 
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above the main floor level and crowned 
with a figure of Victory, 20 feet in height, 
will form one of the most conspicuous 
features of the Exposition grounds. Con- 
nected by colonnades to the main building 
are the two lesser buildings or pavilions, 
one of which is intended to hold an exhi- 
bition typical of life and labor in the gov- 
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vilions with the main building. The cen- 
tral plaza, the space enclosed by the arms 
of the U, is decorated by steps, terraces 
and formal flower beds, making an easy 
and beautiful approach to the main en- 
trance under the dome. 
—.<—>- 

According to the report of the Austro- 
Hungarian Consul at Madrid to his gov- 
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a good sale of suitable vehicles to private 
customers, but there is also a fair scope 
for the introduction of automobile pas- 
senger and goods services between many 
places in the various provinces of Spain. 
If Spain is an advantageous field for the 
Austrian manufacturer of automobiles, it 
ought to be no less a one for his American 
confrere. 
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A LOS LECTORES EXTRANJEROS 











Esta piginadela ELECTRICAL REVIEW es 
dirijida mas particularmente 4 sus lectores 
extranjeros. Encontraran en este nimero 
que contiene muchos mas informes con- 
cernientes 4 las mas recientes y mejores 
manufacturas eléctricas Americanas asi- 
como en proyectos de ingenieria. 

Durante muchos afios los Estados 
Unidos han ido perfeccionando los sis- 
temas de manufactura y métodos de cons- 
truccién que han provocado la admira- 
cién del mundo. Esto es una verdad 


particular con respecto 4 los aparatos 
eléctricos y trabajos de ingenieria de todas 
clases y descripciones, aunque las instala- 
ciones para estos propdsitos sean de las 
mas pequefias y menos costosas, tales 
como los aparatos para tocar las campanas 
y teléfonos, pequefios alumbrados eléc- 
tricos y edificios 6 plantas de fuerza 
motriz, 6 las grandes lineas ferro-vidrias 
y otras empresas que han dado lustre 4 la 
ultima década del siglo diez y nueve. 
En este desarrollo, los métodos (que 
son peculiarmente Americanos) han sido 
llevados 4 su mas alta extensidn. Los 
productos manufacturados en los Estados 
Unidos pretenden ser y con justicia, de 
una excelencia superior 4 los de los otros 
paises en virtud de los caracteristicos 
siguientes que los hacen sobresalir por 
todas partes. 

En ninguna punto la modelacién de 
partes, tamafios y métodos ha sido con- 
ducida tan lejos. Practicamente todo 
producto manufacturado es hecho bajo 
modelos de medida con extremada exac- 
titud y por maquinaria automitica. El 
resultado de esta construccién es la de que 
sus partes son alternantes y reemplazables 
sin demora cuando se deterioran 6 rompen, 
y con el menor gasto. En casi ningun 
caso se requiere ningun trabajo, éscep- 
tuando la menor inteligencia en la labor 
manual, para la ensambladura de partes, 
el reemplazo 6 cambio de porciones de los 
aparatos 6 de su ajuste en la operacién. 
Como distincién de las manufacturas de 
otros paises, los articulos Americanos 
sobresalen por su escrupuloso cuidado en 
cuanto “su acabado adonde este es esencial 
para la operacién 6 utilidad de los ex- 
presados articulos. En otras partes 
adonde el acabado pulimentado propor- 
ciona gasto adicional sin compensacién en 
su valor, se omite de él la mayor parte de 
las veces, de suerte que, los utensilios 
Americanos y maquindria son de una 
exactitud notable y perfectos en su opera- 
cidn, pero, no son adornados con tanto 
primor como los construidos en otros 
paises. Esta diferencia facilita que los 
articulos Americanos pueden venderse 4 
precios bajos y mientras ejecutan sus 
funciones satisfactoriamente para el que 
los usa y ademas con gran economia, re- 
quieren menos cuidado, son menos engor- 
rosos para conservarlos limpios, hermosos 
en el Orden de su trabajo y son al final 
satisfactorios 4 lo sumo. 

El disefio de los aparatos eléctricos 
Americanos y abastecimientos son notable- 
mente mas sencillos que los de los otros 
paises en articulos parecidos. La energia 
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de los manufactureros se dedica siempre 4 
la mayor sencillez del disefio en ambas de 
sus manufacturas como totalidad y las 
partes que entran en su construcciOn. 
Reduciendo el numero de partes y com- 
plexién de las mismas, asegurase en ambas 
una economia en el primer costo y una 
mejora en la operacién, mientras que, la 
demora y el gasto, debidos al descuido 6 
rotura, son reducidos 4 infimas condi- 
ciones. 

Estas son algunas de las razones del 
porqué los articulos eléctricos Americanos 
se extienden rapidamente en la actualidad 
para su uso en los paises extranjeros y 
tambien porque es probable que su de- 
manda sea cada dia mayor. 

En este nimero de la ELECTRICAL 
REVIEW se ilustran y describen muchos 
productos manufacturados asicomo ins- 
talaciones de ingenieria. En las paginas 
dedicadas 4 los anuncios demuéstranse y en 
forma de Catalogo las manufacturas de la 
mayor parte de fabricantes manufac- 
tureros Americanos de_ representacién. 
Estas piginas forman un Catalogo com- 
prehensible de los articulos eléctricos 
Americanos y sus constructores. Los 
nombres representados en ella son los 
mas dignos de confianza y las mejores 
casas de negocios conocidas en los Estados 
Unidos ocupadas en el trabajo eléctrico. 

El ingeniero 6 comprador no debe olvidar 
qué, en manufacturas eléctricas, los Es- 
tados Unidos son absolutamente pre- 
eminentes. En este pais el alumbrado 
eléctrico y el ferro-carril eléctrico han 
llegado & su mayor desarrollo. EI telé- 
fono y el telégrafo fueron ambos in- 
ventados y perfeccionados en los Estados 
Unidos. Hay hoy invertidos en las in- 
dustrias eléctricas, en los Estados Unidos 
solamente, una suma de mas de $2,000,- 
000,000. Este capital vasto ha_ sido 
usado, en su mayor parte, en el per- 
feccionamiento de aparatos eléctricos y 
sistemas, y estos, en su extensién sin 
igual, han ofrecido 4 inventores, ingenie- 
ros dibujantes y manufactureros, una 
oportunidad sin paralelo en ninguna otra 
parte del mundo para el desarrollo de sus 
disefios y la prueba de su producido en la 
prictica actual. Por lo tanto, no hay 
nada experimental, en cualquier forma 
que sea, acerca de los articulos eléctricos 
Americanos hoy, pues, han sido probados 
y experimentados en servicio duro por 
espacio de muchos afios bajo condiciones 
exactas y sus cualidades desarrolladas en 
la prictica actual. Esto es tan bien reco- 
nocido por el hecho de verse qué, la 
Gran Bretafia compra hoy un enorme y 
aumentante importe de abastecimientos 
eléctricos de los Estados Unidos y que 
casi cualquier gran trabajo de ingenieria 
eléctrica, hoy en progreso en el mundo, 
es de disefio Americano 6 incluye aparatos 
de construccién Americana. 

Invitase especial atencién de nuestros 
lectores extranjeros 4 los articulos de la 
‘* Pan-American Exposition ” que aparece 
en las paginas 392 y 393; en la ‘Montana 
Power Company,” edificio de fuerza mo- 
triz eléctrica de transmisién, que aparece 
en las paginas 400 y 401; y 4 los anuncios 
que preceden y siguen la materia de lec- 
tura, la que merece particularisima aten- 
cién de los ingenieros, contratistas y 
directores de trabajos eléctricos de todas 
clases, en todas las partes del mundo. 
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TO OUR FOREIGN READERS. 











This page of the ELectricaL REVIEW 
is addressed more particularly to its for- 
eign readers. This issue will be found 
by them to contain much information as 
to the most recent and best American 
electrical manufactures and engineering 
projects. 

For many years the United States have 
been perfecting systems of manufacture 
and methods of construction that have 
challenged the admiration of the world. 
This is particularly true with respect to 
electrical apparatus and engineering 
works of all sorts and _ descriptions, 
whether they be the smaller and less cost- 
ly installations for such purposes as bell 
ringing and telephones, small electric 
lighting and power plants, or the great 
railway and other enterprises which have 
marked the last decade of the nineteenth 
century. In this development the meth- 
ods which are peculiarly American have 
been carried to their furthest extension. 
The manufactured products of the United 
States claim justly an excellence superior 
to those of other countries by reason of 
the following characteristics which mark 
them throughout: 

Nowhere else has standardization of 
parts, sizes and methods been carried so 
far. Practically all manufactured prod- 
uct is made to standards of measurement 
with extreme accuracy and by automatic 
machinery. The result of this construction 
is that parts are interchangeable and re- 
placeable, when worn or broken, without 
delay and at the least expense. In al- 
most no case is any work, save the least 
intelligent manual labor, required for the 
assemblage of parts, the replacement or 
change of portions of the apparatus, or 
its adjustment in operation. 

As distinguished from the manufac- 
tures of other countries American goods 
are marked by the closest attention to fin- 
ish where finish is essential to the opera- 
tion or usefulness of the goods. In other 
parts where refined finish entails addi- 
tional expense without compensating value 
it is most often omitted, so that American 
tools and machinery are noticeably ac- 
curate and perfect in operation but are 
not so elaborately decorated as those built 
in other countries. This difference en- 
ables American goods to be sold at low 
prices, and while they perform their func- 

tions with satisfaction to the user and 
with great economy, they require less at- 
tention, are less troublesome to keep clean 
and in neat and working order, and in the 
end are vastly more satisfactory. 

The design of American electrical ap- 
paratus and supplies is notably simpler 
than that of similar goods from other 
countries. The energy of manufacturers 
is always devoted to the utmost simplifi- 
cation of design both of their manufac- 
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tures as a whole and the parts that enter 
into their construction. By reducing the 
number of parts and complexity of parts, 
a saving in first cost and a betterment in 
operation are both assured, while delay 
and expense due to failure or break-down 
are reduced to the lowest terms. 

These are some of the reasons why 
American electrical goods are now so 
rapidly coming into extended use in for- 
eign countries and why it is likely that 
they will continue to be in greater and 
greater demand. 

In this issue of the ELEcTRICAL REVIEW 
many manufactured products and engin- 
eering installations are described and il- 
lustrated. In the departments under the 
titles “Telephone and Telegraph,” “Elec- 
tric Light,” “Electric Railways,” “Auto- 
mobiles” and “Corporation News,” the 
latest information obtainable is given as 
to enterprises of these various kinds. In 
the pages devoted to advertisements there 
are shown and catalogued the manufac- 
tures of the great majority of representa- 
tive American manufacturing concerns. 
These pages form a comprehensive cata- 
logue of American electrical goods and 
their makers. The names there repre- 
sented are those of the most reliable and 
best known business houses in the United 
States engaged in electrical work. 

It should not be forgotten by the en- 
gineer or purchaser that in electrical man- 
ufactures the United States is absolutely 
pre-eminent. In this country the elec- 
tric light and the electric railway have 
reached their highest development. The 
telephone and the telegraph were both in- 
vented and perfected in the United States. 
There are to-day invested in electrical in- 
dustries in the United States alone a sum 
of more than $2,000,000,000. This vast 
capital has been spent, for the most part, 
in the perfection of electrical apparatus 
and systems and these in their unequaled 
extent have offered inventors, engineers, 
designers and manufacturers an opportun- 
ity unparalleled elsewhere in the world 
for the development of their designs and 
the test of their output in actual practice. 
There is, therefore, nothing experimental 
in any way about American electrical 
goods to-day, they having been tested and 
tried in hard service for many years un- 
der exacting conditions and their quali- 
ties developed in actual practice. How 
well this is recognized may be seen from 
the fact that Great Britain buys to-day 
an enormous and increasing amount of 
electrical supplies in the United States 
and that nearly every great electrical en- 
gineering work in progress in the world 
to-day is of American design or includes 
apparatus of American construction. 

The especial attention of our foreign 
readers is invited to the articles on the 
Pan-American Exposition, appearing on 
page 392; on the Montana Power Com- 
pany’s electrical power transmission 
plant, appearing on page 400; and to the 
announcements in the advertising pages 
which precede and follow the reading 
matter, and which deserve the closest at- 
tention of engineers, contractors and di- 
rectors of electrical works of all sorts in 
all parts of the world. 
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Cette page de la ELECTRICAL REVIEW 
est particuli¢rement addressée 4 ses lec- 
teurs étrangers. Ils trouveront que ce 
numéro contient beaucoup de renseigne- 
ments sur les plus récentes et meilleures 
manufactures ¢éléctriques Americaines 
ainsi que ces moyens de construction. 

Pendant plusieurs années les Etats-Unis 
ont perfectionée des systémes et méthodes 
de construction qui ont attiré admiration 
du monde. Cela est particulicrement 
vrai en regard aux appareils éléctriques et 
moyens de construction de toutes sortes et 
descriptions, soit-elles des plus petites 
et moins cotiteuses installations 4 adapter 
telles que sonneries et téléphones, petites 
installations de lumiére et force éléctrique, 
soit les grands chemins de fer et autres 
constructions qui ont marqué la derniere 
décade du siécle dix-neuf. Dans ce 
développement les méthodes, qui sont 
particuliérement Américaines, ont portées 
i sa plus entiére extension. Les produits 
fabriqués dans les Etats-Unis prétendent 
étre avec justice, d’une excellence supe- 
rieure 4 ceux fabriqués dans les autres 
pays en raison des suivants caracteristiques 
qui les mettent par tout en premicre 
ligne. 

Dans aucune autre pays la modélation 
des parts, grandeurs et méthodes n’a été 
portéesiloin. Pratiquement tout produit 
manufacturé est fait sous des modéles de 
mesure d’extréme exactitude et par 
machinerie automatique. Le résultat de 
cette construction est, que ces parts sont 
alternantes et remplacables sans délai, 
quant elles sont usées ou briseés, et cela 
avec un céut minime. Méme en mouve- 
ment on n’a besoin d’aucun travail, si ce 
n’est la moins intelligente main d’oeuvre, 
pour l’assemblage des parts, le remplace- 
ment ou changes des proportions des 
appareils, et son adjustement. 

Comme un distinctif des produits des 
autres pays, les produits Américgins sont 
reconnus par le soin de son fini, ou le fini 
est essentiel 4 l’opération on bon usage 
des produits. Dans d’autres parts, quand 
un fini rafiné comporte une depense 


additionelle, sans compensation dans sa 
valeur, ce fini est trés souvent omis, aussi 
les machines et outils Américains sont 
d’une notable perfection et exactitude, 
quoique pas aussi bien decorées que ceux 
fabriquées dans des autres pays. Cette 
difference faite que les produits Américains 
peuvent étre vendus a des trés bas prix, 
tout en rendant des trés bons services a 
Vouvrier, ils sont économiques, demandent 
moins d’attention, sont plus faciles 4 tenir 
propres, et a fin de compte, donnent plus 
de satisfaction. 

La construction des appareils et outils 
éléctriques Américains est beaucoup plus 
simple que les pareils produits des autres 
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pays. L’attention des fabricants est tou- 
jours poussée 4 la simplification de cons- 
truction soit de ces produits en total, ou 
des parties qui rentrent dans leur cons- 
truction. En reduisant la quantité et 
complexité des parts, on s’assure une 
reduction du prix de revient et une 
meilleure operation, reduisant au meme 
temps les chances de brisage et frais con- 
séquents. 

Voila quelques unes des raisons pour les- 
quelles les produits éléctriques Américains, 
deviennent en si grand usage dans les pays 
étrangers et pour quoi c’est probable qu’ils 
continueront 4 avoir une demande de plus 
en plus croissante. 

Dans ce numero de la ELEcTRICAL 
REVIEW beaucoup de produits et installa- 
tions mécaniques sont décrites et illustrées. 
Dans les colonnes sous les titres ‘‘Télé- 
phone et Télégraphe,” ‘“‘Lumiére Eléc- 
trique,” ‘‘Chemins de fer Eléctriques,” 
** Automobiles” et ‘‘ Nouvelles des Cor- 
porations,” nous donnons les plus recentes 
nouvelles obtenues sur ces differents su- 
jets. Dans les pages devouées aux an- 
nonces sont demontrées et cataloguées les 
fabrications de la plus grande majorité des 
manufactures Américaines. Ces pages 
forment un Catalogue compréhensible des 
produits éléctriques Américains et ses 
fabricants. Les noms sont ceux des 
maisons plus honorables et mieux connues 
dans les Etats-Unis s’occupant d’éléc- 
tricité. 

L’ingenieur ou dcheteur ne doit oublier 
ue dans les manufactures ¢léctriques, les 
tats-Unis sont prééminents. Dans ce 

pays la lumiére et chemin de fer éléc- 
triques ont atteint le plus grand degré. 
Le téléphone et le télégraphe sont des 
inventions et perfections des Etats-Unis. 
Dans les Etats-Unis, seulement, il y a 
aujourd’hui invertis dans les industries 
éléctriques une somme de plus de $2,000,- 
000,000 (fr. 10,000,000,000). Ce vaste 
capital a eté depensé en grande partie, dans 
le perfectionement des appareils et syst¢mes 
éléctriques et ceux-ci, dans son essor sans 
pareil, ont offert aux inventeurs, inge- 
nieurs, dessinateurs et fabricants une op- 
portunité sans égale dans aucun autre 
pays pour pouvoir developper ces dessins 
et . essayer yoann ces produits. 
Ainsi, rien dans les produits éléctriques 
Américains est en essai, car tous ont été 
eprouvés pendant des années dans des 
durs travaux sous des conditions difficiles 
et ces qualités developpés dans la pra- 
tique. Le fait que la Grande Bretagne 
dichete maintenant une grande quantité 
de produits éléctriques des Etats-Unis, 
quantité qui s’accroit chaque jour, et que 
presque chaque grande entréprise éléc- 
trique en construction dans le monde, est 
de modéle Américain, ou a des appareils de 
construction Américaine, est une preuve 
de ce que nous avancons. 

Nous appelons spécialement l’attention 
de nos lecteurs étrangers aux articles sur 
la Pan-American Exposition, qui appa- 
raissent dans les pages 392 et 393: sur la 
plante de Ja transmission de force éléc- 
trique de Montana Power Company, 
pages 400 et 401: et aux annonces que 
precedent et suivent les colonnes de re- 
daction, et qui sont dignes de l’attention 
des ingenieurs, entrepreneurs et directeurs 
de fabriques éléctriques de toute espéce 
et dans toutes les parties du monde. 
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India Rrubber— At a recent meeting of 
the Society of Civil Engineers of France, 
a process devised by Deiss for the extrac- 
tion of india-rubber was described. In 
the process the bark and roots of the india- 
rubber tree are cut up and then soaked in 
dilute sulphuric acid. The effect of this 
is to decompose the woody portions with- 
out affecting the india-rubber. In this 
way a division is made between the valua- 
ble rubber and the rest of the bark and 
roots, and it is claimed that the rubber so 
producedisquitepure. An important ques- 
tionin a processof this kindis that of cost. 
It was stated by the author that one pound 
of india-rubber could be produced by the 
process at a cost of about two and one-half 
cents. It,seems to us, says the London 
Electrical Engineer, to be an extremely 
low cost for the large amount of matter 
which has to be handled to produce the 
given amount of india-rubber, and we are 
not clear that the author includes more 
than the factory charges in his estimate. 
If such a factory were to be constructed 
in a tropical situation, and it was decided 
to use the roots and bark of the rubber 
trees in the neighborhood, the district 
immediately round the factory would soon 
be denuded of these trees, and the cost of 
transport of the bark and roots would 
naturally go up considerably. As far as 
the rubber industry is concerned, we do 
not think any process which relies on the 
destruction of the trees is to be recom- 
mended. Even with the present methods 
of collection far too much destruction 
takes place, and if the bark and roots of 
the rubber tree become marketable it 
would be difficult to prevent the trees in 
whole districts being destroyed. 


Charge Conveyed by Becquerel Rays— 
A highly interesting discovery has been 
made by P.andS8. Curie in connection with 
the magnetically deflected rays of radium 
compounds, says an Electrician ab- 
stract. These rays resemble cathode 
rays rather than X-rays, not only in the 
matter of magnetic deflection, but also 
in the fact that they convey a negative 
charge. This has been proved by the 
authors in several ways. On account of 
the complication introduced by the fact 
that radiation makes the air or any other 
gas a conducting body, it was necessary 
to keep the electrode receiving the radia- 
tion sealed up in a non-conducting envel- 
ope, against one side of which the radium 
preparation was pressed. The prepara- 
tion was contained in a thick-walled leaden 











ELECTRICAL REVIEW 


box, and was covered with a piece of alu- 
minum foil 0.01 millimetre thick. Even 
after traversing this, and an ebonite layer 
0.3 millimetre thick, the rays conveyed a 
current of the order of 10-'! amperes 
through the galvanometer connected with 
the enclosed electrode. Conversely, when 
the radium preparation was embedded 
and the outer metallic envelope put to 
earth, an electrometer connected with the 
radium box showed a positive charge 
which is apparently maintained without 
loss, and would steadily rise if perfectly 
insulated. 


Sleet and Telephone Wires—M. Emile 
Pierard, chief engineer of the Belgian 
telephone system, has been studying dur- 
ing the past Winter the influence of sleet 
upon telephonic wires. The following is 
a brief resume of the result of his re- 
searches: A bronze wire, two millimetres 
(78 mils) in diameter seems to acquire 
a covering of ice having an ovoid shape, 
the axes measuring respectively 28 and 36 
millimetres. The weight of the sleet is 
about twice that of the wire under these 
conditions. Wires of phosphor bronze, of 
one and four-tenths millimetres diameter, 
were found to acquire a covering weighing 
nearly four and one-half times as much as 
the wire itself. Under these circum- 
stances the extra strain put upon the fix- 
ture carrying 4,000 bare wires which leave 
thecentraltelephone exchange at Brussels, 
represents for a mean span of 250 metres, 
about 30 tons. It is possible to get rid of 
the sleet by tapping the wire. In calcu- 
lating the strains produced by these loads, 
M. Pierard has justified the apparently 
paradoxical opinion of M. Manne that in 
ordinary spans a bronze wire is unbreak- 
able by sleet; that is, it will not carry 
enough to load it to the breaking point. 


Ozone Bleaching—'The successful appli- 
cation of ozone for bleaching yarns has 
been made recently in Silesia, and an 
electrical plant for the work has been es- 
tablished. Bleaching by ozone is a nat- 
ural system. and one that has been sought 
for some time, but not sufficient ozone 
could be obtained to make the experiment 
successful. If the new plant proves all 
that is claimed for it the adoption of the 
same process of bleaching wool and silk 
and cotton will follow in this country. 
Ozone bleaching is considered far super- 
ior to sulphur bleaching, as the white 
produced would be permanent and not 
come back again when the material was 
washed. ‘The sulphur bleaching also 
tends to injure the fabric, while the ozone 
has no such effect on cotton, silk or wool. 
The new process consists of forcing air 
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through a series of driers to free it from 
moisture, and then through the ozonizer 
chamber. 


Explosive Acetylene Mixtures — The 
limiting percentages of acetylene and 
other gases in air which are explosible are 
as follows: Acetylene, 3 to 82; hydrogen, 
5 to 72; carbon monoxide, 13 to 75; 
ethylene, 4 to 22, and methane, 5 to 18. 
This gives acetylene a wider range of ex- 
plosive proportions than any of the other 
gases mentioned. 


New Source of India Rubber — Two 
French chemists have discovered a process 
by which rubber may be obtained from 
the Landolfia vine, which grows wild and 
luxuriantly in all parts of Africa. The 
process of tapping the Landolfia is im- 
practicable, as the flow of rubber hardens 
too quickly, says the Scientific American. 
By the process of MM. Arnaud and Ver- © 
neuil the vine is crushed in hot water, by 
which means all the rubber which it con- 
tains is extracted. 

~~ 
The Hawaiian Cable. 


The Senate on April 11 passed the bill 


’ appropriating $3,000,000 for a cable from 


San Francisco to Hawaii. The bill pro- 
vides for the construction, maintenance 
and operation of the proposed line under 
supervision of the Navy Department in 
such a manner that the work shall be 
done by private enterprise, while the gen- 
eral charge and ultimate ownership re- 
main with the government. Work is to 
be begun within a year, according to the 
Naval Affairs Committee report on the 
bill, the Navy Department having made 
surveys determining the practicability of 
the routes. The bill provides that the 
Navy Department may use any of its 
ships that can be adapted to the task of 
laying the cable, and, if it needs other 
ships, that it may charter them where- 
ever they can be found. The cable, wires, 
and other instruments, materials, ap- 
pliances and appurtenances necessary in 
the work of laying the cable shall be of 
American manufacture, provided that the 
same be procured at a cost not exceeding 
12 per cent more than it can be pro- 
cured for in foreign markets. 


Arizona’s Copper Output. 


Professor W. P. Blake, of the School of 
Mines at T'ucson, Ariz., places the output 
of Arizona copper mines in 1900 at 150,- 
000,000 pounds. He predicts that with- 
in a short time the territory will outrank 
Michigan and Montana as a copper-pro- 
ducing district. 
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The First Underground Fire-Alarm 
Telegraph Circuit in the 
United States. 

To THE EpiTorR oF ELECTRICAL REVIEW: 

So you want to know something about 
the original underground system? Well, 
it was a bluff and I was called! In 1877 
it was necessary to protect a certain dis- 
trict of Chicago with fire and police alarm 
boxes and in order to make the proper 
locations for apparatus I was compelled 
to run a line of poles through a part 
of what was, at that time, the most 
fashionable district of the city. I 
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committee asked how much that would 
cost. After a short mental calculation I 
said I thought about $900 would do the 
work. We adjourned, but during the 
night I thought that possibly I had made 
a mistake about underground work. 
Sure enough, the next morning at 10 
o’clock, one of the committee called and 
laid $900 in currency on my desk with 
the remark: “There! Now take down 
your poles!” I reported to his 
Honor the Mayor the receipt of the money 
and he replied: “I guess, John, you are 
up against it now.” Iwas. I assure you 























A PIECE OF THE First UNDERGROUND FIRE-ALARM TELEGRAPH CIRCUIT IN THE UNITED 
States, Exact SIZE OF ORIGINAL. 


did this on Saturday night and Sun- 
day morning to avoid the injunction 
which was sure to come. On Monday 
morning a delegation of gentlemen from 
the fashionable district called on his 
Honor the Mayor and demanded the re- 
moval of the poles and also the scalp of 
the superintendent (your servant). I 
was ordered to appear before his Honor 
and the committee to explain the situa- 
tion and the necessity for protection, also 
my duty in the premises and where the 
appropriation for that particular exten- 
sion came from. 

After quite a lively discussion I was 
asked by the Mayor what I could do to 
relieve the pressure. I said that if I had 
sufficient funds at my disposal I would 
put the wires underground. One of the 





that for a while I had to walk around. 

My first move was to secure the wire, 
which I got from Mr. Day—Kerite insu- 
lation it was. I next secured the nec- 
essary length of two-inch wrought-iron 
pipe, reamed it out free of burrs, and 
then treated it to a bath of linseed oil and 
coal tar and dried it in the sunshine. I 
red-leaded the joints and drew the wires 
in and connected them up. It worked 
like a charm and is still working. 

Of course, electricians were not so num- 
erous then as now, but those that were 
here were interviewed by the daily papers 
and their general remarks were: “Just 
wait until we have a thunderstorm and 
Barrett’s undergroynd line will go to 
pieces.” Of course, I took all the pre- 
cautions then available, even to securing 
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an extra reel of wire and stationing a man 
at the nearest fire house. Storms came 
and went and, as time passed, I con- 
cluded I was a fair authority on under- 
ground work myself. Committees and 
delegations visited and tested the work, 
the press discussed it and finally the 
Common Council passed a general ordin- 
ance covering the city lines. 

From then on you are familiar with the 
situation. The attorney for the Western 
Union Telegraph Company said to some 
one at the time that “that piece of 
wire had raised more h— than any- 
thing since the discovery of the tele- 
graph.” 





J. P. Barrett. 
Chicago, April 3. 
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Swiss Water-Power. 

The Swiss Government, according to 
information from Berne, has at present a 
plan under consideration for the utiliza- 
tion of the water power of the Rhine in 
the canton of Zurich. If the scheme is 
developed the demand for machinery, 
water wheels, etc., will be the best that 
ever existed in that country. The Rhine 
runs through the canton a distance of 
about 26 miles, and the water available 
in its upper course is from 2,450 to 35,- 
000 cubic feet and in its lower from 2,800 
to 87,500 cubic feet per second. Some 
years ago the city of Winterthur asked for 
the concession to establish an electric plant 
at the falls of Schaffhausen. Soon after 
another application was made by the city 
of Zurich for permission to utilize the 
water power of the Rhine. Other cities 
near the Rhine became alarmed at the 
idea of the power of the Rhine being 
monopolized, and the authorities protested 
and made investigations which have re- 
sulted in the proposed present scheme. 
If the proposed plans go through a num- 
ber of power stations are to be built at 
different points with a total power of 
more than 25,000 horse-power under fav- 
orable water conditions. The cost of 
these plants will be extensive. It is esti- 
mated that the power stations alone will 
involve an expenditure of some $3,500,000 
while the total cost will be all of $5,- 
000,000. Many new electrical plants 
have lately sprung up in Switzerland. 
The country is an ideal field for elec- 
tric transmission; destitute of coal on 
the one hand and with abundant power- 
ful waterfalls on the other, it is espec- 
ially adapted to the use of electricity. 
ss 

The Scranton, Pa., Electric Light and 
Heat Company has been absorbed by the 
Electric Company of America. 
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Underground Junction Boxes. 

At this season of the year underground 
apparatus-commands particular attention. 
A short description of some new types 
may, therefore, be of interest. 

The box shown in the illustration, 
known as the Tailleur junction box, is 
designed for use on underground low-ten- 
sion three-wire systems where junction 
boxes are located in manholes at street cor- 
ners, where two or more lines intersect. 
The junction box furnishes a ready means 
for opening up lines to locate trouble, and 
also acts as a safety device in case of 
trouble, since each line leaving the box is 
provided with a safety fuse. 

Three sizes of these boxes are made by 
the General Incandescent Are Light Com- 
pany, New York, a four-way, a six-way, 
and a 10-way. The four-way is used where 
two or four mains meet, and the six-way or 
10-way where a feeder from the station 
feeds into the net-work, and where pro- 
vision must be made for more than four 
mains. The general construction of these 
boxes is shown by the accompanying illus- 
tration. The box itself is of cast-iron, 
the door being hinged, and when closed 
is held tight against the rubber gasket by 
means of thumb screws. There are three 
bus-bars—one each for the positive, nega- 
tive and neutral side of the system. Di- 
rectly below the bars are the cable termin- 
als screwed to insulating blocks. The con- 
nection between the bus-bar and the cable 
terminal is made by means of a Ferguson 
safety catch, which has proved to be very 
successful. 

The bus-bars are not arranged one 
directly above the other, but are offset, 
the top or neutral bar being at the back of 
the box, the positive bar below and 
in the middle, and the negative bar 
at the bottom and directly in the front of 
the box. This gives a clear space between 
bars, and if a workman should accidentally 
drop a fuse or nut while working on any 
one of the bars it would drop clear and 
there would be no danger of a short cir- 
cuit. The bars are rigidly supported on 
and thoroughly insulated from the iron 
beams. The carrying capacity of the 
positive and negative bars is 2,000 am- 
peres and of the neutral 1,000 amperes. 

The box is so constructed that any sin- 
gle part of it can be readily removed with- 
out disturbing any other part. Each 
cable terminal is drilled for a taper plug 
with a corresponding taper hole in each 
bus-bar, so that a flexible cable, about one 
foot long, with taper plugs at each end, 
can be used as a jumper round the fuse, 
thus avoiding any danger from arcing 
when taking out or replacing a fuse on a 
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line which might be carrying a heavy cur- 
rent. There are three eight-candle lamps 
permanently located on the inside of the 
box, two of which are test lamps and have 
flexible leads, and the third for automati- 
cally lighting the box and manhole when 
the door of the junction box is opened. 
These lamps in the junction box do away 
with the repair men carrying test lamps, 
and thus very much reduce the danger 
from gas explosions in manholes caused 
by other means of lighting. 

In case a feeder is connected into the 
six-way and 10-way boxes, connections are 
provided for pressure wires, but this pro- 
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vision is not made in the four-way boxes, 
unless specially ordered. The cables are 
brought into the box through an opening 
in the bottom made water-tight by means 
of a gland or bushing around the cable. 
This gland has a rubber gasket between it 
and the box, and is also filled with com- 


pound from the inside. 
@® 


Niagara Falls Power Development on 
the Canadian Side. 


The agreement between the Ontario 
Power Company, of Niagara Falls, and 
the Commissioners of the Queen Victoria 
Niagara Falls Park was signed by the 
Canadian authorities on April 11. The 
charter of the Ontario Company was 
granted by the Dominion government sev- 
eral years ago, and the approval of the 
agreement by the Ontario government 
completes the franchise for the possible de- 
velopment of 300,000 horse-power or more 
on the Canadian side of Niagara Falls. 

The estimated cost of the entire devel- 
opment of 300,000 electrical horse-power 
is $10,000,000. The plan is to bring 
water from a point where the Welland 
River empties into the Niagara by a canal 
to the bluff below the Dufferin Islands, 
where under a head of 45 feet the first 
development of 60,000 horse-power will 
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be made. Thence the water will be car- 
ried by an open canal through the park 
to a point just below Table Rock, where 
under a head of 160 feet, 240,000 horse- 
power will be developed. 

The company’s plans contemplate the 
immediate commencement of development 
work. A capacity of 60,000 horse-power 
will be the initial development at a cost 
of $2,000,000. This will be increased to 
meet the demand. Negotiations for power 
are in progress with many large electroly- 
tic industries and an immense steel plant. 
Locally, there is a large demand, and also 
a prospect of transmitting power to To- 
ronto, Hamilton and Buffalo. 

The officers of the company associated 
in this enterprise are prominent citizens 
of Buffalo. J. J. Albright is president ; 
General Geo. S. Field is vice-president 
and in charge of the active management 
of affairs. Their associates on the direct- 
orate are Edmund Hayes, and Franklin 
D. Locke, Buffalo; Henry C. Symmes and 
Banker R. Paine, Niagara. Falls, Ont. ; 
W. M. German, M. P., Welland, Ont. ; and 
Arthur C. Denniston, Philadelphia. 


Rip. 4 
Anniversary Dinner to Mr. H. L. 


Shippy. 

Mr. F. W. Roebling, on the evening of 
April 12, gave a dinner to Mr. Henry L. 
Shippy. It was tendered.in commemor- 
ation of the twenty-fifth anniversary of 
Mr. Shippy’s connection with the John A. 
Roebling’s Sons Company, of which cor- 
poration he is secretary. The dinner was 
served in the banquet-room of the Wal- 
dorf-Astoria, New York, and was one of 
the most delightful affairs ever given at 
this place, famous for its great dinners. 

At the conclusion of the repast, a grace- 
ful speech was delivered by Mr. F. W. 
Roebling, who spoke in a most kindly and 
complimentary way of the efficient services 
of Mr. Shippy. His remarks were sup- 
plemented by Mr. Charles G. Roebling 
and several others of the gentlemen pres- 
ent. Those in attendance were Ferdinand 
W. Roebling, Chas. G. Roebling, Henry L. 
Shippy, H. B. Thayer, A. L. Salt, Alfred 
F. Moore, James Kempster, Hon. J. W. 
Blackwell, Thomas T. Barr, E. F. C. 
Young, Sam Rosenstam, Leonard Lewis- 
ohn, Theo. L. Cuyler, Fred Dickson, Rich- 
ard Stockton, John Robbins, C. R. Bangs, 
Chas. L. Johnson, R. D. Knight and A. G. 


Mills. 
———_- > 
The Largest Electric Crane. 


An electric crane, which is said to be 
the largest in the world, has been erected 
at the Imperial Dock, at Bremerhaven. 
The total height of the crane is 118 feet 


from the top of the foundations, and the 
total span is 72 feet, giving a useful span 
of 4414 feet from the front of the masonry 
wharf to the middle of the hook. 
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New York Electrical Society. 

The 205th meeting of the society will 
be held at the College of the City of New 
York, Twenty-third street and Lexington 
avenue, on Friday, April 20, at 8 P. M. 
Mr. Albert B. Herrick will lecture on 
“Electrolysis as Caused by the Electrical 
Railway Ground Returns.” Mr. Her- 
rick’s lecture will include the treatment of 
the characteristics of corrosive action on 
buried metal surfaces, when acted on by 
electric currents flowing from them; the 
chemical and electrical conditions neces- 
sary for this action to take place; testing 
methods employed to locate these under- 
ground currents; methods employed for 
the protection of sub-surface conductor 
systems from electrolytic action. 

ine 
Wall Street and the Electrical Stock 
Market. 

The week in the stock market was a 
short one, ending with the close of busi- 
ness on Thursday. The exchanges were 
closed on Friday and Saturday. As com- 
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asked, a gain of 114 points for the week. 
Third Avenue Railroad, of New York, 
closed at 11414 bid and 11514 asked, a 
gain of 1114 points for the week. Brook- 
lyn Rapid Transit closed at 767 bid, and 
72 asked, a gain of 1 point for the week. 
Manhattan Railway, of > 
New York, closed at 9714 
bid and 9834 asked, a 
gain of 3 point for the 
week. 

On the Boston ex- 
change, American Bell 
Telephone closed at 320 
bid and 322 asked, a 
gain of 6 points for the 
week. Erie Telephone 
closed at 10414 bid and 
no asked price, a gain of 
114 points for the week. 

On the Philadelphia 
exchange, Electric Stor- 
age Battery was not 
quoted. Union Traction . 
closed at’ 3914 bid and 


Fig. 2.—ELECTROMOBILE SURREY FOR SERVICE IN Honowu.u, H. I. 


pared with the final prices of last Satur- 
day, the majority of stocks were lower, 
although some gains were made by several 
of the traction stocks. 

On the New York Stock Exchange, 
General Electric closed at 13714 bid and 
1351 asked, a gain of 314 points for the 
week. Metropolitan Street Railway, of 
New York, closed at 16534 bid and 16534 


391% asked, a loss of 34 point for the week. 
Electric Company of America closed at 
1134 bid and 12 asked, a loss of 14 point 
for the week. 

On the curb, or outside market, in New 
York, Electric Vehicle closed at 40 bid 
and 45 asked, a loss of 3 points for the 
week. Electric Boat closed at 25 bid and 
27 asked, a loss of 1 point for the week. 

Wall street, April 12. 
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Two Interesting Electromobiles. 

The illustrations shown on this page 
represent two electromobiles of special in- 
terest on account of the uses to which they 
have been put. Fig. 1 shows a vehicle of 
the trap type which has been in use for 





Fie. 1.—U. 8. A. SianaL Corps ELECTROMOBILE, 


some time by the Signal Corps of the 
United States Army. It was designed 
and built for the use of the officers of the 
Signal Corps and has already done good 
service. The vehicle is equipped with 
two two and one-half-horse-power motors 
and 40 cells of accumulator, having a 
capacity of 70 ampere hours. Its speeds 
are three and one-half, seven and 12 miles 
per hour, the controller being so arranged 
that it runs backward or forward at will 
with these speeds. With economical dis- 
charge its radius is 30 miles on one charge. 
The vehicle is painted green, as near the 
color of foliage as possible, and has no 
gilding or striping about it to attract the 
attention of an enemy. It is trimmed 
with dark russet leather and is throughout 
a serviceable and practical military ad- 
junct. 

The other vehicle, illustrated in Fig. 2, 
is of particular interest as representing a 
type for which a considerable export de- 
mand has been found. It is one of the 24 
similar vehicles shipped to Honolulu in the 
Hawaiian Islands for livery service there. 
The vehicle is of the surrey type, equipped 
with two two and one-half-horse-power 
motors and a complement of batteries 
similar to those in the military trap de- 
scribed above. The controller is arranged 
for four speeds, either backward or for- 
ward, of six, eight, 12, and 15 miles per 
hour, the last being used only in emergen- 


cies or for heavy hill climbing. Two 
brakes are provided, one operating by a 
band on the motor shaft and the other ap- 
plied directly to the wheels. Both the 
vehicles were built by the Woods Motor 
Vehicle Company, of Chicago. 
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A POLYPHASE POWER PLANT. 


BY FRANK C. PERKINS. 


Probably one of the most interesting ex- 
amples of polyphase power transmission 


is that of the Montana Power Company. 
on the Big Hole 
River, about 20 miles from the receiving 
end at Butte, Mont. The station is 125 
feet long and 78 feet wide, while a trans- 
former building is attached to the main 
building and is 50 feet long and 30 feet 
wide. 


The power station is 


The turbine room is separated from the 
polyphase generator room by a brick wall. 
The illustration, Fig. 1, shows one of the 
Leffel turbines, known as the Niagara 
type, as they are of the same general de- 
sign as those which were first installed by 
the Niagara Falls Hydraulic Power and 
Manufacturing Company. There wereonly 
four 1,200-horse-power turbines installed 
at first at the Montana power plant, but 
the number has now been increased and 
provisions made for further increase in 
output as desired. The turbines are 66- 
inch double wheels, and are coupled di- 
The exciters are 
operated by 36-inch single wheels. The 
wheel installed at Niagara Falls has 2,000 
horse-power capacity, and has a Lombard 
This ma- 


rect to the generators. 


governor as shown in Fig. 1. 
chine drives two generators, direct-con- 
nected, a General Electric 14-pole, direct- 
current, 875-kilowatt machine on one side 
and a 15,000-light, 60-pole Walker alter- 
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nator on the other side. The General 
Electric generator delivers 5,000 amperes 
direct-current at 175 volts to the plant 
of the National Electrolytic Company, 
while the Walker alternator furnishes 
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tric Company, of Schenectady, N. Y. 
These polyphase machines are of the 40- 
pole type and have a capacity of over 700 
kilowatts at 180 revolutions per minute. 
They are.of the revolving field type and 
operate at a frequency of 60 cycles per 
second. The voltage at the Montana 
power station is raised by step-up trans- 
formers of the air-blast type, the line po- 
tential being as desired, either 15,000 
volis or 26,000 volts, the latter pressure of 
course reducing the line loss on the 21 
miles of conductor to a much lower 
amount. The general use of the current 
is for operating motors, etc., for power 
and.mining purposes. 

Polyphase generators are of two types, 
those having revolving fields, and those 
having revolving armatures. Machines 
of the type shown in Fig. 3, having re- 
volving fields and stationary armatures, 
are much more easily insulated for high 
potentials and are therefore more fre- 
quently chosen for high-tension power 
plants. The stationary armature not only 
permits a winding of extremely high in- 
sulation, but also avoids the use of col- 
lector rings for thearmaturecurrent. Pres- 
sures as high as 12,000 volts may be used 
with machines of this type with a certainty 
of thoroughly reliable operation. An ex- 
ample of a plant using this high pressure 





Fic. 2.—Tukt Montana Power CoMPANy’s SUB-STATION AT BUTTE. 


lights to the city, the voltage being 2,200 
volts at 16,000 alternations per minute. 

The two generators seen in Fig. 3 are of 
the type used by the Montana Power Com- 
pany, and were built by the Generat Elec- 


at the generator terminals is that at Me- 
chaniesville, N. Y., 18 miles from Schen- 
ectady, where several of the 12,000-volt 
generators are in successful operation. 
The sub-station of the Montana Power 
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Company is located at Butte, and has in- 
stalled several thousand horse-power in 
‘three-phase transformers of the step-down 
air-blast type. The current is reduced in 
pressure to 2,200 volts. Electric blower 
sets are installed for cooling the trans- 


formers. 

The switchboard is of the combination 
panel type and built up of panels of blue 
Vermont marble. The panels are ar- 
ranged with measuring instruments and 
controlling switches as follows: The gen- 
erator panels, main station panels and 


SS 
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Book REVIEWS 


The Electric Automobile: Its Construction, 
Care and Operation. By C. E. Woods, Chicago. 
Herbert S. Stone & Company. 1900. Cloth. 
177 pages. 5 by Sinches. 22 plates. Supplied 
by the ELEcTRICAL REVIEW at $1.25. 











In his preface Mr. Woods says that his 
effort has been, not to produce a scientific 
treatise on the subject, but to set forth in 
plain English the facts and conditions 
surrounding the question in hand so that 
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races, and contains specimen by-laws and 
many excellent suggestions. The book 
will be a pleasure to hardened auto- 
mobilists and intending chauffeurs alike. 

Pratique Industrielle des Courants Alternatifs. 
Par G. Chevrier. Paris. G. Carre et C. Naud. 
1900. Cloth. 268 pages. 9by Sinches. 109 


illustrations and diagrams. Supplied by the 
ELECTRICAL REVIEW at $3.00. 


M. Chevrier is the chief engineer of the 
great electric light station which supplies 
the region of Paris lying on the left of 
the River Seine. His book bears the im- 








Fig. 3.—GENERATOR RooM—-THE MontTaANA POWER CoMPANY's STATION ON Bia HeLeE RIVER. 


paralleling panels are iocated in the gen- 
erator room as well as the exciter panel. 
The step-up transformer panels and line 
panels are located in the transformer 
room adjoining the power house, while 
the step-down transformer panels are at 
the sub-station in Butte. 
Liaise 

Another illustration of the improving 
conditions in Peru was furnished to-day 
says a cable from Lima, Peru, dated March 
27, when, in the course of a few hours, the 
public subscribed for 1,000,000 sols of 
capital stock of the Santa Rosa Electric 
Light Company, which has a concession 
for lighting Lima. The new company 
recently purchased the plant and contracts 
of the Santa Catalina Company for $350;- 
000. 


those interested in the subject may learn 
the elementary conditions of it and thus 
how to purchase an electromobile with dis- 
crimination and care for it with intelli- 
gence. This desideratum has been well 
attained by the author, the result being 
that his book is at once readable, inter- 
esting and instructive. In discussing de- 
sign it is not unnatural that Mr. Woods 
should give at some length the reasons 
determining the features peculiar to elec- 
tric vehicles of his own construction, but 
he does this with fairness. His chapter 
on street operation and care of the elec- 
tromobile is of great interest. A chapter 
is devoted to automobile clubs, meets and 


press of the practician throughout, though 
he does not disdain to use the symbolism 
of the higher mathematics when this is 
necessary. The use of mathematics is 
avoided as much as possible, however, and 
the result is an admirable and simple ex- 
planation of the alternating-current 
phenomena likely to be encountered in 
practice. The author has adhered strict- 
ly to his title, “Industrial Practice in 
Alternating Currents,” and has not at- 
tempted to go into the realm of pure phy- 
sics or the theory of the subject. The 
present volume confines itself to single- 
phase currents, most of the treatment be- 
ing graphical. 





Modern Telephone Apparatus. 


The Swedish-American Telephone Com- 
pany’s transmitter and receiver, made 
under United States patent No. 632,355, 
is claimed to be an important invention, 
broadly covered by the patent mentioned 
and to establish a class of telephone instru- 
ments of which it is the true generic orig- 
inal. 

The improvement consists in placing 
the diaphragm under a state of stress or 
tension, an effect similar in its results to 
that which follows when a stringed musi- 
cal instrument is tuned; it becomes 
alert, responsive, sensitive. It repeats 
with the utmost integrity the timbre, 
modulations and characteristics of the 
voice. The pitch, quality, tones and har- 


mony of sounds are reproduced with the 
most scrupulous fidelity. 

It provides a sonorous body in the dia- 
phragm itself,to which is imparted a great- 
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An Electromobile Prediction. 


President Glidden, of the Erie Tele- 
phone system, who has substituted elec- 
tromobiles for carriages drawn by horses 
in his stables at Lowell, Mass., predicts 
that within five years automobiles will 
be arranged with flange wheels to run on 
street railway tracks under license from 
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Franklin Institute. 


The electrical section of the Franklin 
Institute, of Philadelphia, will hold a 
stated meeting on April 24, at 8 P. M., 
when Mr. J. Franklin Stevens, of Phila- 
delphia, will read a paper entitled “Elec- 
trical Instruments.” 

The Government Buys the Submarine 
Boat Holland. 


The submarine boat Holland, now lying 
at the Washington, D. C., Navy Yard, has 
been purchased by the government for 
$150,000, and will be turned over to the 
Navy Department. The motive power of 
the Holland is furnished by storage bat- 


teries. 
a 


Chicago Street Railway Combination. 


At a meeting of the directors of the 
Chicago Union Traction Company, on 
April 14, the officers of the company were 
empowered to sign an agreement with the 
Chicago Consolidated Traction Company 
for the consolidation of their roads. This 
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EXAMPLES OF SWEDISH-AMERICAN TELEPHONE APPARATUS. 


er intensity and amplitude of vibration 
than is possible in the use of an untuned, 
sluggish diaphragm. The almost total ab- 
sence of momentum of the diaphragm, by 
which counter forces are engendered, 
renders clear enunciation without echo 
or the results of reflection. The several 
instruments illustrated herewith are typi- 
cal of the apparatus manufactured by the 
Swedish-American Telephone Company, 
680 and 682 Wells street, Chicago. 


the street railway companies and steam 
railroads for a slight compensation under 
orders issued by train dispatchers similar 
to those now issued to engineers and con- 


ductors. 
= +. —— 


Chicago Electrical Association. 


Mr. F. 8S. Hickok will read a paper 
entitled “Voltage Equalizers for Three- 
Wire Systems,” before the Chicago Elec- 
trical Association, on Friday evening, 
April 20, at eight o’clock. 


is the culmination of a series of negotia- 
tions between theYerkes system of subur- 
ban surface lines and the Chicago Union 
Traction Company by which the latter 
secures control of 207 miles of electric 
railway on the north and west sides of 
Chicago. 
© es 

Surveys are being made for an elec- 
tric railway from Hazelton to Wilkes- 
barre, Pa., a distance of 27 miles. The 
distance by railroad is 50 miles. 
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A new telephone line has been opened 
between Kyoto and Sakai, Japan. Charges 
for conversation between Tokio and Kyoto 
on the new line are 1.40 yen or 71 cents. 


The Delaware County Mutual Tele- 
phone Company was organized in Muncie, 
Ind., recently, to operate a rural telephone 
system connecting all sections of the coun- 
try. 

The Michigan Bell and independent 
telephone exchanges, of Detroit, Mich., 
have been consolidated. All the: inde- 
pendent telephones will be removed, it is 
said, and the Bell system will number 
14,000 subscribers. 


The Monmouth Telephone Company 
has been organized at Asbury Park, N. J., 
and intends developing the Atlantic coast 
in New Jersey, with Asbury Park as a 
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ators of the concern are Messrs. Alexander 
Balfour and Robert Foerderer. 


At the annual meeting of the Lyons, 
Pa., Telephone Company the following 
officers were elected for the ensuing year: 
President, S. E. Bishop, of Clyde; vice- 
president, Dr. Charles H. Towlerton, of 
Lyons; secretary and treasurer, A. B. 
Bishop, of Clyde; attorney, Clyde W. 
Knapp, of Lyons; directors: 8. E. Bish- 
op, Dr. Charles H. Towlerton, A. B. Bish- 
op, Clyde W. Knapp, Calvin Hotchkiss, 
James D. Bashford, E. S. Bishop. 


The Co-Operative Telephone Company, 
which was recently organized at Forest 
City, Pa., will be known as the North- 
eastern Pennsylvania Telephone Company, 
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Simple Telephone Switchboards for 
Small Exchanges. 


There is room for great ingenuity in 
the equipment of small telephone ex- 
change switchboards, especially where it 
is desired to combine in a small space dur- 
able and reliable apparatus. The illus- 
trations shown herewith represent some 
small switchboard apparatus as manufac- 
tured by the Utica Fire Alarm Telegraph 
Company, of Utica, NW. Y. Fig. 1 shows 
a drop. Its construction is so simple as 
to be readily evident from the illustration. 
The shutter or front, as will be noticed 
from the illustration is supported on its 
pivots in such a way as to be sure to fall 
quickly when released, even if the board 
is not placed exactly plumb. These drops 
are usually wound with silk covered wire to 
100 ohms, but are made in various resist- 
ances as desired. The jacks and plugs 
illustrated in Fig. 2 are of a new design. 





Figs. 1, 2 AND 8.—Drop, JACK AND PLUG, AND OPERATOR’S LEVER FOR TELEPHONE SWITCHBOARD. 
> , 


centre. Several new structures are to be 
erected. H. B. Ayres is in charge of 
operations. 


Stockholders of New England Tele- 
phone and Telegraph Company will hold 
their annual meeting May 7, and a special 
meeting to consider increase in capital 
stock from $15,000,000 to $20,000,000. 
Books close for both meetings from April 
?% to May 7, inclusive. 


A certificate of the increase of the capi- 
tal stock of the American Telephone and 
Telegraph Company, of New York city, 
from $75,000,000 to $100,000,000 has 
been filed with the Secretary of State of 
New York. The amount of capital of the 
company actually paid in is $70,975,000, 
and the amount of its debts and liabilities 
$24,078,431. 


A new telephone enterprise has been 
chartered in Philadelphia. The charter 
and franchise were rapidly passed by both 
houses of the City Councils, the undertak- 
ing being named the Keystone Telephone 
and Telegraph Company. Its capitaliza- 
tion is $2,000,000. Among the incorpor- 


and expects to run its lines between the 
various towns in Susquehanna and Wayne 
counties. Enough pledges have been se- 
cured to insure the erection of the line 
from Forest City to Uniondale, Herrick 
Centre and Pleasant Mount, and it is ex- 
pected the line will be run to New Mil- 
ford, Susquehanna, Montrose and Hones- 
dale. 


The Long Distance Telephone Com- 
pany, of Virginia, has been organized to 
consolidate a large number of independent 
corporations in that state. The meeting 
was held at Richmond. Promoters are 
procuring options. Seventeen companies 
were represented at the meeting. The 
representatives pledged support. A reso- 
lution that a company having a capital 
stock of at least $50,000 and not more 
than $100,000, be incorporated in Vir- 
ginia was passed. It was decided to es- 


tablish the main office at Staunton, Va. 
The control of the existing companies will 
not be changed. The intention is to ob- 
tain connections to all parts of the state 
over the wires of the constituent corpora- 
tions. 


They are made with nickel-plated phos- 
phor-bronze springs, thus insuring good 
contact and great durability. The opera- 
tor’s lever, which is shown in Fig. 3, works 
on the cam principle, and operates the 
listening and ringing key. This instru- 
ment, as shown, is adapted for metallic 
circuit working. The springs are of 
phosphor-bronze and are arranged to 
make rubbing connections. The handles 
are of hard rubber and the construction 
of the whole exceedingly durable. The 
same company manufactures large num- 
bers of telephone accessories of all kinds, 
as well as exchange apparatus, and has 
installed many exchanges. 

=> 
National Electric Light Association. 
To THE EpiTor oF ELECTRICAL REVIEW: 

A special rate of railroad fare has been 
granted by all the passenger associations 
—being a fare and one-third for the round 
trip—for delegates attending the Twenty- 
third Convention of the National Elec- 
tric Light Association, to be held at Chi- 
cago, Ill., May 22, 23 and 24. 

Geo. F. Porter, Secretary. 

New York, April 13. 
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The Electric Street Railway in Geneva. 

Within six months an electric street 
railway, projected by a citizen of San 
Francisco and constructed by an Ameri- 
can electrical engineer, will be in opera- 
tion in Geneva, writes United States Con- 
sul Benjamin H. Ridgeley. 

Some two and a half years ago, Mr. 
Henry E. Butters, of San Francisco, 
Cal., who had been connected with the 
construction and ‘exploitation of street 
railways in Cape Town and the City of 
Mexico, was in Geneva. He found a 
congested population, badly served by old- 
fashioned steam tramways and horse cars, 
and the idea of securing control of the 
franchise of the principal companies and 
organizing 2 new company for the opera- 
tion of a street-railway system on the 
American plan at once occurred to him. 
The interest of local capitalists was en- 
listed, and in the course of some months 
Mr. Rutters and his associates had se- 
cured a controlling interest in the Nar- 
row-Gauge Street Railway Company of 
Geneva, which owns and operates some 
44.74 miles in the city and suburbs. The 
projectors also secured an option on the 
franchise and property of the Compagnie 
Generale des Tramways Suisses, which 
owns and operates 16.56 miles in the 
heart of the city and its environs. The 
price to be paid if the right under this 
option is exercised, as it doubtless will be, 
is $1,254,500. The projectors have also 
secured a federal charter under the title 
of “Compagnie Genevoise des Tramways 
Electrigues,” and obtained concessions to 
lay their tracks on some of the finest 
streets and quays of the city, including 
the famous Rue du Rhone and Quai des 
Bergues. They also secured the right to 
construct and operate a line on the famous 
lake-side drive from Geneva to Versoix, a 
distance of some 5.44 miles, past the fine 
villas and chateux of the wealthy and 
aristocratic classes. 

The new company was organized with 
a capital of $965,000; but none of the 
stock has yet been issued or sold, although 
it has probably been largely apportioned. 
It is understood that the money for the 
construction is being furnished by the 
Paris Bank of South Africa. London 
capitalists are also interested in the ven- 
ture, and it is likely that the new company 
in a short time will own and control all 
the street car lines in the city and Canton 
of Geneva. To put existing options into 
effect, to construct and equip all these 
lines on the American plan, and to ex- 
ploit the extra exclusive rights of the new 
company will entail a total expenditure of 
about $2,895,000. The company would 
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then have about 95 miles of road travers- 
ing the city in every direction and serving 
the entire Canton. The total population 
amounts to about 119,000. The Canton 
is next to the smallest of the Swiss Con- 
federation and has only about 12 square 
miles of territory. The lines would also 
cross the frontier into France and would 
serve various small towns in the French 
Departments of Haute Savoie and Ain. 

The engineer under whose manage- 
ment and direction the new lines are being 
constructed is Mr. Stephen D. Field, of 
New York and Boston. The work is 
progressing, and 9 miles of track have al- 
ready been laid. One, at least, of the 
new lines will be in operation by June 1. 
The American overhead trolley system is 
being used and the American system of 
conduits for underground cables, for the 
first time in Europe. 

The charter of the new company re- 
quires that the materials used in construc- 
tion be bought either from Swiss manu- 
facturers or froni Swiss houses represent- 
ing foreign manufacturers. This for the 
moment virtually bars United States 
manufacturers, as no American concern 
has a Swiss agency. Up to this time all 
rails have been bought in Germany, and 
all contracts for the construction of cars 
have been placed with Swiss agencies of 
German builders. The cars, however, are 
being built on the American plan and 
one car has, by special permission, been 
shipped to Geneva from the manufactory 
of the Brill Company, in Philadelphia. 
France is largely furnishing the wire. 
The only American material that has yet 
been used is the Brown-Edison plastic 
rail bond. 

Although Geneva has a large water- 


power force for generating electricity, it. 


is not believed that this plant will be able 
to furnish sufficient electric power for the 
new street railway. Mr. Field also thinks 
that the price asked by the city, two and 
three-eighths cents per kilowatt-hour, is 
unreasonably high. Electricity can prob- 
ably be produced by steam in Geneva for 
from one and one-sixth to one and 
five-ninths cents per kilowatt-hour, and 
Mr. Field is willing to pay the latter price. 
The question is yet to be adjusted. 

The tariff for street railway transpor- 
tation in Geneva is fixed at two cents per 
passenger for the first kilometre (five- 
eighths of a mile) one cent for each 
succeeding kilometre. Experts who have 
studied the situation do not doubt the 
profitable result of the enterprise. 

The company has an office at No. 48 
Threadneedle street, in London, but its 
stock is not yet issued and is not for sale, 
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It is stated that the officials of the Man- 
hattan Railway Company, of New York 
city, are considering plans for electrically 
operated inclined elevators to be used in 
place of the stairways which lead to the 
elevated station. The estimated cost is 
about $250,000. 

The property of the Third Avenue Rail- 
road Company, of New York city, was 
formally leased on April 11 to the Met- 
ropolitan Street Railway Company for a 
term of 999 years, the lease being sub- 
ject to the approval of the stockholders of 
both companies who will meet in May. 

The New England Street Railway Com- 
pany, which owns the Fairhaven & West- 
ville, Ct., Street Railway Company, has 
given an option on the property to I. E. 
Kelsey, who represents the syndicate 
which purchased the Bridgeport Traction 
Company. A. B. Turner has resigned as 
president, and Mr. Kelsey has been elected 
temporary president. 

At the annual meeting of the stock- 
holders of the Nassau Electric Railroad 
Company, of Brooklyn, N. Y., the fol- 
lowing directors were elected to manage 
the affairs of the company for the ensu- 
ing year: John EK. Borne, A. N. Brady, 
Hugh J. Grant, E. H. Harriman, Nich- 
olas F. Brady, A. R. Flower, Joseph D. 
Donald, C. L. Rossiter, T. S. Williams. 

The sale of the -Winchester Avenue 
Street Railway, of New Haven, Ct., was 
consummated last week. The purchasers 
are the trolley syndicate which is seeking 
to buy a continuous line from Boston to 
New York. A. M. Young, of New York, 
is president. The president of the Win- 
chester road is W. B. Ferguson, of Bos- 
ton. He sold a controlling interest in it 
to Israel A. Kelsey, one of the road’s di- 
rectors, who represents the syndicate. 
The road is nine miles long. It gives the 
trolley syndicate a continuous road from 
New York to New Haven. 

The debt of the Third Avenue Railroad 
Company, of New York city, has been 
funded by the sale of $35,000,000 of new 
bonds to Kuhn, Loeb & Company. The 
total issue of bonds authorized is $50,- 
000,000, and they are secured by a new 
first consolidated mortgage. The trustee 
is the Morton Trust Company. The 
proceeds of the $35,000,000 of bonds sold 
will be used to pay the present floating 
debt of the company and for improve- 
ments it has projected. President Vree- 
land, of the Metropolitan Street Railway 
Company, is reported as saying that he 
can earn four per cent on $30,000,000 
with the present interest charges on the 
Third Avenue road. 
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THE NEW WHEEL-PIT OF THE NIAGARA 
FALLS POWER COMPANY. 





BY ORRIN E. DUNLAP. 


The National Contracting Company, of 
New York, which was awarded the con- 
tract to build the new wheel-pit of the 
Niagara Falls Power Company, at Niagara 
Falls, N. Y., has a large force of men at 
work on the contract and excellent prog- 
ress has so far been made. Mr. Walter 
McCulloh has been appointed resident 
engineer. Ground for this work was 
broken some months ago, and the exca- 
vation has been in progress all Winter. 
When the Niagara Falls Power Company’s 
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The length of the new pit will be 463 
feet between channel cuts. Its approxi- 
mate depth will be 180 feet. It will be 
lined with brick, and the width between 
the brick walls below the turbine deck will 
be 16 feet, while above the turbine deck 
the width will be 17 feet, four inches. 
The distance between the faces of the ar- 
ris lines of masonry above the thrust deck 
will be 21 feet. The walls will be slight- 
ly battered. The sides will be channeled, 
and this work of channeling will be the 
greatest ever done, so far as the extent of 
it on one contract is concerned. In this 
slot, cut out of solid limestone rock, 11 
units of 5,000 horse-power each are to be 














EXCAVATION FOR THE NIAGARA Fatits POWER CoMPANy’s New WHEEL-PIT. 


inlet canal was built it was with a view 
of supplying two great wheel-pits, and 
this new pit, therefore, will not require 
any extension or enlargement of thiscanal. 
The old wheel-pit is located on the north 
side and toward the easterly end of the 
canal, and the new wheel-pit is on the 
south side and toward the westerly end 
of the canal. 

The excavation of the pit has reached a 
depth of about 50 feet. The rock is 
broken by dynamite, but care is used that 
the blasts are not heavy enough to injure 
the installations in the present wheel-pit 
or power station. The broken rock is 
removed from the pit in iron buckets, 
raised to the surface by derricks, where 
it is loaded on dump cars and conveyed to 
low parts of the lands of the Niagara 
Falls Power Company and used for 
filling purposes. The drills in the wheel- 
pit are operated by compressed air, a com- 
pressor station of large size having been 
established at the southeast side of the 
pit. 





placed. Six of the units will be installed 
as soon as the pit is ready for them, and 
the remaining five will be placed as rap- 
idly as possible thereafter, or as the de- 
mand for power makes it necessary. The 
present pit has 10 units of 5,000 horse- 
power each, or a total output capacity of 
50,000 horse-power; whereas the new pit 
now in course of construction will have 
an output capacity of 55,000 horse-power 
making 105,000 horse-power in all, to be 
developed by the Niagara Falls Power 
Company in the two pits. 

In lining the pit with brick, all the 
lower part will be lined when the excava- 
tion has been completed, and the upper 
portion will be lined as fast as the units 
are installed. The walls of this lining 
will have a thickness of 16 inches at the 
top of the turbine deck and 12 inches at 
top of the pit. As there is a water-bear- 
ing stratum about 60 feet below thesurface 
and much water flows to the rear of the 
walls, every precaution will be taken to 
fully drain this water off. To meet this 
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requirement the inner course of brick will 
be hollow and weeper holes will be provid- 
ed in the rear of the lining in order that 
the seepage may be carried to a point 
below the turbine deck, where it will 
flow into the tunnel. A method very 
similar to this was employed in the con- 
struction of the present pit, and the walls 
are thus kept perfectly dry. The pen- 
stock mouthpieces will all be placed when 
the masonry at the top of the pit is built. 
Very slight changes wili be made in them. 

In order that the bank of the inlet canal 
may be broken at the point where the pit 
is being built for the construction of the 
inlets, a cofferdam 550 feet long is being 
built in the canal in front of the work. 
This cofferdam is made of two cribs and 
a puddle. The outer crib is 10 feet wide 
and the inner one eight feet wide. Both 
cribs are rock-filled. On the inner side 
of the cribs sheeting will be driven, and 
between this sheeting the puddle, eight 
feet wide, is to be placed, the clay for the 
same being saved from the wheel-pit ex- 
cavation. Another cofferdam, 120 feet 
long, and of the same general construc- 
tion, has been built across the end of the 
inlet canal, just west of the stone bridge 
that connects the power station with the 
transformer station. The object of this 
cofferdam is to keep the water out of that 
section of the inlet canal east of the bridge 
referred to, at which point a shaft in- 
tended to facilitate the extension of the 
tunnel is being built. By means of this 
cofferdam the entire tail end of the inlet 
canal, practically that portion in front of 
the power house, has now a dry bed. A 
trestle has been built from bank to bank 
of the canal at this point, and over the 
trestle dump cars are run to the shaft site, 
so that the material excavated from the 
shaft is raised in buckets and loaded right 
onto the cars and hauled away when they 
are full. 

This shaft is located just over the tun- 
nel heading. It is 10 feet by 16 feet in 
size, and will be carried down 180 feet, or 
1o the bottom of the tunnel. In order to 
carry off the water that flows into the 
shaft through the water-bearing strata, 
three eight-inch holes have been drilled 
in the bottom of the shaft through to the 
tunnel heading. Two holes of similar 
size have been drilled in the north end of 
the new wheel-pit at a point where they 
will be intersected by the tunnel when it 
is extended around to that point. By 
this means large expense for pumping is 
avoided. When the original pit and 
shafts were built the cost of the pumping 
equipment was very large. 

As it stands to-day the completed por- 
tion of the tunnel tail-race is 6,820 feet 
long, and this is to be extended 616.5 
feet further to the new pit. The exten- 
sion will be built on a curve having a 
radius of 18614 feet, and a length of 
36814 feet. The dimensions of the exten- 
sion will be the same as the present tunnel, 
which are 18 feet, 10 inches wide at the 
widest part and 21 feet high, built in the 
form of a horse-shoe. The grade of the 
tunnel extension will be one-tenth of one 
per cent. 
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Automatic Double-Release Motor- 
Starting Rheostat, Circuit-Breaker 
and Switch Combined. 


[t is perhaps fair to say that no other 
electrical specialty has received so much 
attention from inventors and designers 
as the automatic motor starting rheostat. 
Its development has been exceedingly 
rapid and very marked advances have been 
made during the last few years. Various 
kinds of devices have been introduced 
from time to time with more or less suc- 
cess, but it seems that none of them meets 
all the necessary requirements. 

The accompanying engravings illustrate 
an automatic motor starter designed by 
Mr. J. J. Wood and manufactured by the 
Fort Wayne Electric Works which is at- 
tracting considerable attention. It is 
unique in that it combines all in one an 
automaticoverload-underload release, mot- 
or starting rheostat, circuit-breaker and 
switch. 

Fig. 2 illustrates the device in the run- 
ning position. The overload and under- 
load release is effected by a double-wound 
solenoid, equipped with a double-pivoted 
armature provided with a locking mech- 
anism which engages the rheostat arm 
immediately upon its being moved into 
the resistance-all-out or running position. 
A loss of the line potential will permit the 
lower end of the armature to recede from 
the solenoid, thereby releasing the rheostat 
arm, which is instantly thrown to its initial 
or “off” position. The force with which 
the rheostat arm arrives in the off position 
operates the circuit-breaker attachment, 
immediately throwing open a double-pole 
single-throw switch, entirely disconnect- 
ing from the circuit the rheostat and 
motor. 

A sudden overload, due to a break in 
the shunt field circuit of the motor, or 
from any other source whatever, will cause 
a heavy current to flow through the wind- 
ings of the solenoid, which are in series 
with the motor armature circuit, resulting 
in the attraction of the top of the arma- 
ture, thereby releasing the rheostat arm 
with the same result as above described. 

The rheostat may be set to operate 
at any desired load or overload by adjust- 
ing a spring which has in connection with 
it a seale and pointer. 

A most commendable feature of the 
rheostat is the time element with which 
the underload release attachment is con- 
structed, that permits the throwing of the 
power circuit from one generator to 
another without any interruption to the 
motor service. The time element, how- 
ever, is of but a few seconds duration 
and does not in any way defeat the pri- 
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mary object of the underload release at- 
tachment. 

The motor may be stopped at will by 
simply raising a small lever with which 
the interlocking mechanism is provided, 
thereby releasing the rheostat arm and 
throwing the main switch. This method 
of shutting down a motor, especially one 
operating on the higher voltages, is pref- 





Fie. 1.—Automatic Moror-STARTING SwITCH, 
OPEN. 

erable to opening the main switch, as the 
rheostat automatically throws all the re- 
sistance in series with the armature cir- 
cuit, thus reducing the current and the 
reactive effect of the motor field coil. 

All operations are performed with the 
aid of one solenoid, and the device is en- 
tirely free from relays with arcing contact 





Fig. 2,—AuToMATIC Motor-STarTING SwITCcH, 
CLOSED. 

points that in time get corroded, thereby 

preventing perfect operation. 

The rheostat is entirely fire-proof 
throughout its construction, the front be- 
ing of enameled slate, the frame of iron, 
lined with asbestos, and the resistance 
coils carefully mounted on _ porcelain. 


The workmanship is of the highest order, 
and the arrangement is neat and compact. 
ssi ceed 
The Grand Rapids, Mich. Grand 
Haven & Muskegon Electric Railway 
Company has decided to build power 
houses at Spring Lake and Lamont. 
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WitMiINGtTON, Det.—Crescent Automo- 
bile Manufacturing Company, of New 


York city, to make motor vehicles. Capi- 
tal, $500,000. 
PENDLETON, Inp.— The Pendleton 


Telephone Company, of Pendleton, Madi- 
son County, has been incorporated. Capi- 
tal stock, $10,000; directors: E. D. Allen, 
S. Morrison and 8. B. Walker. 


Rome, N. Y.—Rome Home Telephone 
Company, to operate in Rome and the 
towns and villages surrounding in Oneida, 
Lewis and Madison Counties. Capital, 


$150,000; directors: John S. Wardwell, 
F. H. Shelley and John E. Mason, Rome. 


Troy, N. Y.—The Electric Supply and 
Maintenance Company, of Troy, has been 
incorporated to do a general electrical 
business. The capital stock is $5,000, 
divided into shares of $10 each, and the 
directors are August 8. Crable, Albert C. 
Phillips and Charles H. Smith, of Lan- 
singburgh; Henry Schneider, of Troy, 
and Benjamin Vogel, of Green Island. 


Trenton, N. J.—The Rowland Tele- 
graphic Company, with principal office on 
Washington street, Jersey City, and a 
capital stock of $500,000, has filed a cer- 
tificate of incorporation. The company is 
organized to control and use the patents 
of Henry A. Rowland, which cover in- 
ventions and improvements in telegraphy. 
William H. Corbin, six shares; William 
D. Kellogg, two shares, and George T. 
Vickers, two shares, are the incorporators. 


AuBAny, N. Y.—A certificate of in- 
crease of the capital stock of the American 
Telephone and Telegraph Company, of 
New York city, from $75,000,000 to 
$100,000,000 has been filed with the Sec- 
retary of State. The amount of capital 
of the company actually paid in is $70,- 
975,000, and the amount of its debts and 
liabilities is $24,078,431. The certificate 
is signed for the company by Edward J. 
Hall and Edward P. Meany, chairman 
and secretary of the meeting of stock- 
holders which authorized the company’s 
increase of capital. 


PHILADELPHIA, Pa.—A charter has 
been issued in Dover, Del., for the Anglo- 
American Rapid Vehicle Company, which, 
it is said, intends to secure control of 
various concerns manufacturing automo- 
biles and unite them in one company. 
W. W. Gibbs, of this city, president of the 
Pennsylvania Vehicle Company, is presi- 
dent of the new concern. The capital 
stock is $75,000,000, all of which is com- 
mon, and is divided into 750,000 shares 
at a par value of $100 each. Among the 
incorporators are: H. B. Twyford, Wind- 
ley, England; Ernest Martin, New York 
city, and James Virden, Dover, Del. It 
is said that Richard Croker and other well- 
known New York men are interested in 
the company. 
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Power Motors for Single-Phase 
Alternating Circuits. 

When alternating current was first ap- 
plied to lighting and for general distribu- 
tion it was invariably of the single-phase 
type. The invention of polyphase current 
did not come for several years after there 
was a widely extended commercial use of 
single-phase current for electric lighting. 
Indeed, the invention of polyphase current 
grew out of the endeavor to find a motor 
suitable for use on alternating currents. 
The great advantages possessed by alter- 
nating over direct current for transmis- 
sion, and especially in its ease of trans- 
formation in voltage, made the problem of 
designing motors to operate upon it ex- 
ceedingly fascinating. It was also found to 
be very difficult, and the first success was 
by using combinations of single-phase 
currents out of step with one another— 
called polyphase currents—and in connec- 
tion with a very simple form of motor 
which was in reality a transformer with 
a revolving secondary element. It was 
soon learned that when once the rotating 
part of an alternating-current motor of 





Fig. 2.—Onr-HaLF HorskE-PowER SINGLE-PHASE 


ALTERNATING-CURRENT Motor. 


this character attained synchronous speed, 
that is, when it revolved as fast as the 
magnetic field in which it was placed, one 
or more elements of the polyphase current 
might be suppressed and that a single- 
phase source of supply would keep the 
motor turning. 

It was early recognized that if a good 
single-phase motor could be produced, one 
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that would not introduce disturbing effects 
upon the circuit to which it was con- 
nected, it would possess certain material 
advantages over two and three-phase ma- 
chines. The fact that there were in ex- 
istence large numbers of single-phase 
plants opened at once a field for the com- 
mercial exploitation of such a motor. 


Fe eee 





Fig. 1.—SEcCTIONAL VrEW OF SINGLE-PHASE 
ALTERNATING-CURRENT Morror. 


The machine illustrated herewith is one 
that has been manufactured to take its 
place on single-phase circuits in much the 
same way as direct-current motors do on 
direct-current circuits. The principles of 
its operation are exceedingly interesting. 

Advantage is taken of the fact that if 


a machine built in all respects like a di- 
rect-current motor is supplied with alter- 
nating currents in its field, and if its 
brushes are connected together, then at 
certain positions of the lineof commutation 
the motor will begin to rotate under the 
repulsive action between the field poles 
and the currents induced in armature 
windings. The machine, which is shown 
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in section in Fig. 1, is provided with a 
laminated field of multipolar form con- 
taining an armature in all respects similar 
to that of a direct-current machine and 
provided with a commutator. Upon this 
commutator rest two carbon brushes which 
are connected together. A centrifugal 
device operates the short-circuiting mech- 
anism which consists of a number of small 
copper links mounted inside of the com- 
mutator and adapted to short-circuit all 
the coils of the armature when the ma- 
chine attains synchronous speed. At the 
same instant and by the same means the 
brushes bearing upon the commutator are 
thrown off so that the machine runs with 
great quietness during its operation. 

As may be seen from the foregoing, the 
operation of starting this motor is simply 
to turn on the current. As soon as it runs 
up to its proper speed the automatic de- 
vices mentioned act and, from being a 
motor of the Thomson repulsion type, it 
at once becomes a single-phase induction 
motor running with all the advantages 
possessed by that admirable type of motor. 
It is claimed by the makers, the Wagner 
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Electric Manufacturing Company, St. 
Louis, that the power factor of these mot- 
ors is exceedingly high and that they in- 
troduce no disturbing influences upon the 
line to which they are connected, thus 
being adapted to operate upon lighting 
circuits with great satisfaction. Figs. 
2 and 3 show respectively one-half and 
10-horse-power sizes of this type of motor. 





EUROPEAN NOTES. 


A NEW FRENCH ACCUMULATOR COMPANY 
—NEW METHOD OF PARALLELING AL- 
TERNATORS—ELECTRIC RAILWAY EN- 
TERPRISE IN SWITZERLAND—ELEC- 
TROLYTIC MANUFACTURE OF COLOR- 
ING PRODUCTS—ELECTRIC STA®IONS 
OF ZURICH. : 


A new company has lately been formed 
in France, called the Cie Francaise des 
Accumulateurs Electriques “Union,” it 
having acquired control of a new system 
of storage batteries. This company has 
a capital of 600,000 francs and has re- 
cently installed its offices in the same 
building as that occupied by the French 
Thomson-Houston Company, with which 
it is very closely connected. The com- 
pany has obtained a license of the patent 
for a type of accumulators which has 
already passed through a long series of 
tests, and is now being used in the elec- 
tric omnibus system of Berlin; it is 
claimed to have given good results as to 
efficiency and endurance. It being thought 
desirable to introduce the system in 
France, the new company was formed, 
in which the Thomson-Houston Com- 
pany is interested, as they intend using this 
type of battery in certain cases where the 
underground conduit or trolley can not 
be employed, or where the use of accumu- 
lators is obligatory. 

In order to connect two alternators in 
parallel it is well-known that they must 
not only run in synchronism, but that 
the load upon both engines should be the 
same; that is to say, the engine driving 
the alternator which is to be added to 
the circuit should develop a power of the 
same order of magnitude as it will be 
called upon to give in the circuit after 
coupling. Up to the present time this 
result has been generally obtained by an 
electrical method, using a large lamp- 
board, or other similar load, whose sec- 
tions are connected with the machine by 
a series of switches and afterwards grad- 
ually thrown off. This process, which 
necessitate the use of apparatus more or 
less expensive, has been replaced by a 
‘ simple arrangement, devised by a Ger- 
man engineer, G. Dittmar, which operates 
by mechanical means. It consists of a 
powerful electromagnet which is placed 
directly in front of the flywheel of the 
engine, with a very small interval be- 
tween the two. When the magnet is ex- 
cited, there results a development of Fou- 
cault currents in the rim of the wheel, 
causing an energetic braking action. 
This action may be regulated as desired 
by varying the current through the mag- 
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net by a rheostat, with sufficient precision 
to secure the necessary load and synchron- 
ism before coupling to the circuit. At 
the time of coupling, the excitation of the 
brake is gradually reduced, and the elec- 
trical load is taken at the same time that 
the mechanical load is removed. The 
Foucault currents developed by this mag- 
netic braking necessarily heat to some ex- 
tent the rim of the flywheel, but as the 
heat developed is distributed over the 
whole mass of the rim, which presents a 
great surface and revolves with consider- 
able speed, this heating is found to be in- 
significant in practice. 

One of the new Swiss electric roads now 
in projection is designed to pass over the 
route between Samaden, in the Engadine, 
and Campocologno, on the Italian fron- 
tier. The Frote & Westermann Com- 
pany, of Zurich, have applied for a con- 
cession to build this road, with good pros- 
pects of obtaining it. They observe the 
fact that the Albula Railroad is shortly to 
be opened, and on the other hand the 
Milan-Sondrio-Tirano Railway will soon 
be completed, and this will undoubtedly 
cause a gfeat increase in the number of 
foreign travelers passing to the Col Ber- 
nina. In consequence, it will be of great 
advantage to connect by railway the ter- 
minal points of these two lines, namely, 
Samaden and Tirano. This will in the 
future be of great utility, as the new hy- 
draulic works which are to be opened up 
in the district will give rise to a number 
of new industries, and for this it is quite 
desirable that a railway should connect 
the district with the Engadine. After a 
considerable study of the situation it was 
found that the installation of a main rail- 
road to be used Summer and Winter 
would meet with too great difficulties 
from a technical point of view and that 
the expense would be too great. On this 
account the project for a main line was 
abandoned, and it was decided to submit 
a project for an electric road connecting 
the two points, which would operate at 
such times as the atmospheric conditions, 
snow, ete., would permit. During the 
Winter the Poschiaro-Campocologno sec- 
tion would be the only one operated. Ac- 
cording to the present project, the line is 
to commence at the railway station of 
Samaden, from which it reaches the hos- 
pice of Bernina, passing by Pontresina, 
Brusio and Campocologno toward the 
Swiss-Italian frontier, the intention be- 
ing to make a junction with another line 
which is to be constructed upon Italian 
territory and ending at Tirano. The 
length will be about 40 miles, the road 
being one metre gauge, with minimum 
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curves of 50 feet. The line follows the 
national route, along which it encounters 
grades of 10 per cent. The existing sta- 
tion at Campocologno is to furnish the 
necessary current. The overhead system 
will be used throughout. 

Among the recent patents covering the 
preparation of coloring products by the 
electrolytic method may be mentioned the 
process of the Eberfeld Farben Fakrik, 
Bayer & Company, which relates to the 
production of paramidophenol by the elec- 
tric reduction of nitro-benzine. While 
the reduction of nitro-benzine by the chem- 
ical method gives aniline almost exclus- 
ively, the reduction by the electrical 
method gives several intermediary prod- 
ucts, among which is phenylhydroxyla- 
mine, which, by molecular transforma- 
tion, gives paramidophenol. According 
to the process, the nitro-benzine is dis- 
solved in sulphuric acid either concen- 
trated or slightly diluted, and the solu- 
tion is placed in the cathodic compart- 
ment of the electrolytic tank. The anod- 
ic compartment contains sulphuric acid. 
The electromotive force is six and eight- 
tenths volts, with a current of one to 
three amperes. One recognizes that the 
reaction is finished when a_ sample, 
treated with water, gives no further pre- 
cipitate of nitro-benzine. The paramido- 
phenol produced combines with the sul- 
phuric acid, which acts as a solvent and 
gives a sulphate; this crystalizes and is 
separated by an asbestos filter. Another 
patented process is that of the Analin6l 
Fabrik, A. Wiilfing, of Eberfeld, relating 
to the reduction of nitrated organic com- 
pounds by using the alkaline salts of or- 
ganic acids, so as to maintain the con- 
ductivity of the cathode solution. This 
avoids the inconvenience which results 
from the addition of caustic alkali for 
the same purpose ; and, besides, it permits 
the use of a solution more concentrated in 
the nitrated products-and gives a more 
active reduction. For the anodic solu- 
tion, which is separated from the other by 
a porous diaphragm, any alkaline salt 
may be used, such as sulphate of soda. 
For the cathode, plates or wire gauze are 
used, of iron, nickel, etc. As an exam- 
ple of this method of preparation the re- 
duction of nitrotoluene may be cited. 
To effect this, one kilogramme of acetate 
of sodium and one of orthonitrotoluene 
are dissolved in eight kilogrammes of al- 
cohol ; the solution is placed in the cathod- 
ic compartment and heated nearly to the 
boiling point, then by passing 780 am- 
pere-hours with a current density of 10 
to 16 amperes per square centimetre, 
azotoluene is produced; when 200 to 210 
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ampere-hours are used, with a density of 
two amperes, the current being gradual- 
ly diminished, crystals of orthohydroazo- 
toluene are formed. The Farbenwerke 
Meister, of Héchst-on-Main, have pat- 
ented a process for preparing the basic 
blue of triphenylmethane, whose color 
greatly surpasses in beauty and lustre all 
other blue coloring matters. This is 
produced by treating the chlorydrates of 
the different triphenylmethanes (leucani- 
lines) by Nordhausen sulphuric acid; the 
solution is then oxydized in the anodic 
compartment of the bath to obtain a 
liquid containing the products desired. 

The electric light and power plant of 
Zurich, Switzerland, has, since 1896, un- 
dergone many modifications and enlarge- 
ments. As at first laid out, the plant 
was operated by low-pressure turbines, 
working with a head of water from seven 
and one-half to ten and one-half feet, 
using the water of the River Limmat. 
The turbines were connected to a main 
shaft by intermediate gearing, this shaft 
driving four alternators of 300 horse- 
power at 2,000 volts, as well as their ex- 
citers and four pumps. To help out the 
turbines at low water, the main shaft is 
provided with two steam engines of 300 
horse-power, horizontal type, and two 
high-pressure turbines of 300 horse-power 
each, working with a head of water of 
460 feet. The supply comes from a 
special reservoir, into which the water is 
elevated by the pumps. During the day 
but one alternator is kept running by a 
high-pressure turbine. At night all the 
turbines are connected with the shaft, 
which drives all the machines in the sta- 
tion. In the Winter of 1896-7 the four 
alternators worked continually at full 
load, there being no reserve machine; it 
was then decided that the station should 
be enlarged, and this work was soon after 
undertaken, it being completed in the 
Winter of 1898: 

For the electric roads of Zurich a sub- 
station was erected, in which were placed 
the rotary converters necessary for trans- 
forming the alternating current to direct 
current for the road. In the central sta- 
tion three direct-connected alternators 
were installed, these being of the Oerlikon 
three-phase type, working at 2,000 volts 
and 50 cycles. These are arranged to 
give single-phase alternating current at 
the same voltage when desired. Two of 
the alternators are of 1,200 kilowatts, 
with a speed of 100 revolutions, their ex- 
terior diameter being 15 feet and their 
weight 25 tons; the armature is built 
upon the fly-wheel. The third alternator 


is of 750 kilowatts, working at the same 
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speed as the others; its exterior diameter 
is 13 feet and weight 25 tons. The engines 
for the 1,200-kilowatt machines are built 
by Sulzer Brothers, and the third engine 
by Escher-Wyss & Company, both Swiss 
firms. Seven double boilers have been 
provided, under which coke is burned. 
Each of the boilers is provided with a 
superheater, which raises the temperature 
of the steam to about 250 degrees centi- 
grade. The boilers are fed by two duplex 
steam pumps of the Weise & Monsky pat- 
tern, which supply 350 litres per minute. 
There are besides two injectors used as a 
reserve. 

A sub-station for the electric road is 
placed near the centre of the existing 
system of lines. Each group of rotary 
converters consists of a three-phase motor 
supplied at 2,000 volts, direct-connected 
by elastic coupling to a 550-volt direct- 
current generator. The motor is non- 
synchronous and has a starting arrange- 
ment which includes a liquid rheostat. 
These motors can give about 300 horse- 
power each at 370 revolutions per minute. 
The generators are of the four-pole type, 
with drum armature; each gives about 
200 kilowatts. The frame of the motor 
is not insulated, but that of the generator 
is provided with a number of insulators. 
The switchboard here is arranged so that 
the apparatus and conductors of the high 
potential portion are completely separated 
from the direct-current part. The for- 
mer can not be reached by the employees 
of the station, being arranged in a gallery 
below the motors and are operated by 
levers reaching above. For the liquid 
starting resistances cement tanks are used, 
into which the electrodes are plunged to 
a greater or less depth by an endless screw 
mechanism worked from above. The 
automatic circuit breakers are arranged so 
that it may be observed whether they have 
acted under the influence of a momentary 
short-circuit or not; between the circuit 
breaker and the line may be inserted a 
resistance such that an ammeter in the 
circuit shows 20 amperes in the case of an 
absolute short-circuit. The sub-station 
is constructed for four groups of trans- 
formers, of which three are now installed. 
A line of three and one-half miles in 
length connects it with the central sta- 
tion, this being made up of three wires 
each of three and one-half square milli- 
metres section. The total expenses of the 


new construction amount to $220,000 for 
the central station, and $46,500 for the 
sub-station, making a total of $266,500. 
At present the Zurich plant is one of the 
finest and most complete in Europe. 
¥. ¥. Mi, 

Paris, April 6. 
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AUTOMOBILES 


A company has been formed in England 
to conduct excursions by automobile. The 
trips are from a day to a week or more in 
length and meals and all accommodations 
are provided “a la Cook.” 

The lllinois Electric Vehicle Trans- 
portation Company has reduced its capi- 
tal stock from $25,000,000 to $2,500,000, 
making the par value of its shares $10 
instead of $100. The company reports 
having $418,355 cash on hand. 

The new electromobile fire engine of the 
Paris municipality is doing excellent 
work. It rendered valuable assistance at 
the Trianon theatre fire, and at the St. 
Ouen spirit warehouse fire. The engine 
carries six men and travels at the rate of 
13 miles an hour. 











In a recent editorial the New York Sun 
suggested that the League of American 
Wheelman and the various automobile 
clubs unite in the good roads movement. 
This will probably come in the course of 
time when more automobile clubs are 
firmly established. 


The board of directors elected at the 
recent meeting of the New York Elec- 
tric Vehicle Transportation Company, 
met last week and organized. Henry 
Sanderson was elected president; James 
Joyce, Jr., vice-president; William K. 
Ryan, treasurer, and Arthur Phillips, 
secretary. The number of the board was 
increased from nine to eleven, the new 
members elected being Robert McA. 
Lloyd and Henry Sanderson. 


Companies are in process of formation 
in England, France, Germany, Austria, Bel- 


gium and Russiatomanufacture electromo- 


biles under the foreign patents granted in 
those countries to the American Electric 
Vehicle Company, of New York city. These 
companies will all be manufacturing con- 
cerns and after the respective plants are 
erected and equipped each will build vehi- 
cles to suit the requirements of the coun- 
try in which it is doing business. 

It is asserted that what is known as the 
Goodsell bill, which is one of the thirty- 
day measures passed by the New York 
State Legislature practically without a 
protest, proposes to accord to the Fifth 
Avenue Stage Company, of New York 
city, the right to run automobiles without 
applying to the city authorities for per- 
mission to do so. Governor Roosevelt 
has directed his legal adviser, Judge Lin- 
coln, to appoint a day for a hearing on 
this bill at which it is expected that the 
city authorities of New York will be pres- 
ent. 





we 
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INDUSTRIAL NOTES 


The Ferracute Machine Company, of 
Bridgeton, N. J., will exhibit its presses, 
dies and other sheet metal machines at the 
Paris Exposition this Summer. 


The Electric Appliance Company, Chi- 
cago, announces in a self-satisfied manner 
that its stock of construction material is 
in good shape for the Spring rush. 

Riley Brothers, New York, the well- 
known makers of stereopticons, kineto- 
scope and other optical and scientific ap- 
paratus, have distributed a very neat and 
useful advertisement souvenir in the form 
of a stamp case. 

The Williams Electric Company, Cleve- 
land, Ohio, has just published its minia- 
ture catalogue No. 2, dated April 1, 1900, 
and describing its telephone and tele- 
phone-accessory apparatus. The catalogue 
is a handsome and complete illustrated 
booklet of 44 pages. 


The Potomac Terra-Cotta Company, of 
Washington, D. C., reports a generally ex- 
cellent outlook for business, especially as 
regards export trade. This company has 
just contracted to supply a large quantity 
of its multiple-duct terra-cotta conduits 
to the Carnegie Steel Company, of Pitis- 
burgh, Pa. 


Waverley Electric Vehicles are beau- 
tifully illustrated in a new catalogue just 
brought out by the American Bicycle 
Company, of Indianapolis, Ind. No less 
than 17 models of electromobiles are il- 
lustrated. A group of fac-similes of 
strong letters of recommendation accom- 
panies the artistic catalogue. 


The Woods Motor Vehicle Company, of 
Chicago, has recently filled some large 
orders for electromobiles to be shipped to 
Honolulu, Paris, Germany and India. 
The company’s domestic business is very 
brisk at the present time and its factory 
capacity is pretty well taxed with orders 
for vehicles to be used at home. 


The G. I. Company has just issued Bul- 
letin No. 91, descriptive of its interesting 
line of underground material, comprising 
the junction, service and coupling boxes 
made under the Tailleur patents, and also 
the Ferguson safety catches. This bulle- 
tin will be gladly forwarded on request to 
any of the General Incandescent Are Light 
Company’s offices. 


Sipe & Sigler, Cleveland, Ohio, have 
closed a contract with the American Bi- 
cycle Company, Waverley Factory, In- 
dianapolis, Ind., for its season’s supply of 
automobile batteries, which bids fair to 
be very large, as the American Bicycle 
Company has decided to put forth extra 
efforts in the manufacture and sale of 
its type of automobiles, which have al- 
ready become very popular. 


The Crown Woven Wire Brush Com- 
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pany, of Salem, Mass., reports that it has 
recently received some very large orders 
from abroad for its type “Crown K” dy- 
namo brushes. ‘The company states that 
this brush has met with great satisfaction 
among users in foreign countries. The 
company is also making smaller sizes of its 
dynamo brushes, for the fan motor trade, 
which have proved very satisfactory. 


The Viaduct Manufacturing Company, 
of Baltimore, Md., has recently brought 
out a new illustrated catalogue showing 
its various manufactures, such as mes- 
senger call boxes, telephones and their 
accessories, magnetos, police, fire alarm 
and other call boxes and telephone sys- 
tems, switchboards, lightning arresters, 
etc. This company has been manufac- 
turing fire alarm and telegraph instru- 
ments and accessories for 29 years. 


The Robbins & Myers Company, Spring- 
field, Ohio, make the following announce- 
ment: “Our fan and motor business has 
increased so rapidly, and grown to such an 
extent, that we have found it impossible 
to handle it properly in the plant and with 
the equipment originally provided. We 
have therefore added a new and complete 
factory to the former plant. This factory 
has a floor space of 30,000 square feet 
and is being fitted with the most modern 
equipment throughout and will be used 
exclusively for the building of ceiling, 
desk and bracket fans, motors and dynam- 
os. Our castings are made in our own 
foundries which adjoin the new factory.” 


The Western Electric Company, Chi- 
cago and New York has issued some neat 
and comprehensive bulletins on fan mot- 
ors. Its Bulletin 23-F describes in detail 
the various styles and sizes of direct-cur- 
rent desk and bracket motors. Bulletin 
24-F contains information and a complete 
description of the standard ceiling fans 
for direct current. Bulletin 25-F de- 
scribes the Arctic ceiling fan motors and 
wall switch rheostats. Bulletin 26-F de- 
scribes the Tuerk alternating ceiling fans, 
and alternating desk and bracket fans. 
All of these bulletins give code words and 
list numbers. The Western Electric Com- 
pany manufactures over 200 different 
styles and sizes of fan motors and can sup- 
ply alternating-current motors for 52, 104, 
110, 220 volts, and for 60, 125, 133, 140 
cycles. The same company has just pub- 
lished the 1900 edition of its generalsupply 
catalogue. This volume is a cloth-bound 
book of 362 pages, five and one-half by 
eight inches in size, and is in many re- 
spects a model of what a catalogue should 
be. It includes all varieties of electrical 
supplies except those for electric lighting, 
railway and power purposes. Beginning 
with annunciators and bells it takes up 
batteries, push-buttons, switches, tele- 
graph instruments, meters, and all man- 
ner of tools and appliances used in line 
work, insulators, etc. One of the best 


features of the catalogue is the admirable 
and thorough manner in which it has been 
indexed. It is exceedingly easy to find 
anything in it and as every article men- 
tioned is illustrated, it is not possible eas- 
ily to make a mistake in ordering goods 
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from such a book. As an example of a 
good catalogue for export purposes it is 
one of the best that has been published. 
The typographical work is of great ex- 
cellence, the illustrations are good and 
clear, many of them new, and the whole 
make-up of the book reflects great credit 
upon the company and upon Mr. Thomas 
G. Grier, who has spent much time in its 


preparation. 
—— +e —_— 


Western Telephone Construction Com- 
pany in Receiver’s Hands. 


The Chicago Title and Trust Company 
was appointed receiver on April 7 of the 
assets of the Western Telephone Construc- 
tion Company and at once took possession 
of the company’s factory at 250 South 
Clinton street, Chicago. The appoint- 
ment was made by Judge Kohlsaat in the 
United States Circuit Court on petition 
of the Varley Duplex Magnet Company, of 
New Jersey. 

The plaintiff showed that two judg- 
ments aggregating over $5,000 had been 
entered in its favor against the Chicago 
Company, whose liabilities are said to 
amount to more than $30,000. The re- 
ceiver gave a bond for $50,000. The 
Western Telephone Construction Company 
was incorporated in 1893 with a capital 
stock of $100,000, of which the former 
president, Mr. J. E. Keelyn, is said to hold 
$90,000 worth. D. A. Holmes is presi- 
dent of the company. 


= 


Stanley & Patterson, Incorporated. 








The general electrical supply business 
conducted for many years by Stanley & 
Patterson, at 32 and 34 Frankfort street, 
New York city, and the telephone manu- 
facturing business of De Veau & Com- 
pany, 27 Rose street, New York city, have 
been merged into a corporation entitled 
Stanley & Patterson, Incorporated. The 
officers of the company, who are all well 
and favorably known to the electrical 
fraternity, are Arthur F. Stanley, presi- 
dent ; George L. Patterson, treasurer, and 
Albert S. De Veau, secretary. The new 
company is in an exceptionally favorable 
position to supply with promptness high 
grade electrical supplies of all sorts, elec- 
trical house goods, and telephone appara- 
tus for every service. 
~~ to 
First of May Removals and Extensions. 

In accordance with its annual custom, 
the Exectricat Review will publish in 


the last issue of the current month notices 








of removals and extensions of companies 
in the electrical and allied industries. It 
is requested that information of such re- 
movals be sent to the ELECTRICAL REVIEW 
as early as possible. 























April 18, 1900 





ELECTRICAL 
PATENTS 


{Specially reported for this journal by E. 8. 
Duvall, solicitor of patents, n and Trust 
Building, Washington, D. C. Copies of avy 
ames: may be secured for 10 cents each.] 


ISSUED APRIL 3, 19.0. 


646,418 Machine for generating and 
utilizing static electricity ; West Dodd, 
Des Moines, Iowa. 

















646,454 ‘Track-circuit closer; S. L. 
Neely, Pierron, IIl. 
646, 476 Carbon brush; = Elibu 


Thomson, Swampscott, Mass.—A car- 
bon brush for a dynamo-electric ma- 
chine, composed of superposed sheets 
or plates of carbon and individually 

adjustable, each plate or sheet having 

4 coating of good conducting metal. 

646,485 Reversing and cut - out 
switch; T. von Zweigbergk, Cleve- 
land, Ohio. 

646,500 Electric transformer ; 
S. Moody, Schenectady, N. Y 
hollow conductor, a non-volatile fluid 
which absorbs heat from one member 
and is in contact with the other, and a 
fluid flowing in contact with said other 
member, which fluid absorbs heat from 
the latter such that the latter in turn 
absorbs heat from said non-volatile 
fluid. 

646,526 Electric controller; J. C. 
Lincoln, Cleveland, Ohio— Two or 
more battery-cells and a motor having 
its field provided with a series-coil and 
a shunt-coil, means for supplying a 
varying voltage from*said cells to the 
armature and series-coil, and a con- 
stant voltage to the shunt-coil of said 
motor. 

615,542 Storage battery; G. W. 
<iessaer, New York, N. Y.—A battery 
having a part or portion subject to 
oxidation or corrosion, made from an 
alloy of iron and hydrogen, the latter 
heing present in such proportions as 
to prevent such oxidation or corrosion 
of the iron in said alloy. 

646,582 Apparatus for teaching the 
«lements of geography; V. T. Murche, 
london, England. 

646, 598 Relay ; Luigi Cerebotani, 
‘Munich, Germany. 

646,619 Electric metal-working ap- 
paratus; C. L. Coffin, Detroit, Mich. 

646,626 Surface - contact railway 
system; G@. Paul, Munich, Germany. 

646,636 Stop-motion for engines ; 
ff F. Crickler, Springfield, Mass. 

646,675 Telephone - exchange sys- 
tem ; E. Clement, Washington, 
D. C.—A_ switchboard carrying ter- 
minals, subscribers’ lines connected 
thereto, and provided with selective 
apparatus at the subscribers’ stations, 
operators’ connective means, adapted 
to cooperate with said line- terminals, 
and a selective device connected with 
each operator's connective means, and 
adapted to continue the circuit to any 
one of a number of given points as 
previously determined by the subscrib- 
er’s instrument. 

646,676 Combined annunciator and 
spring-jack; E. E. Clement, Washing- 
ton, D. C.—A single integral structure, 
comprising a relay provided with local 
terminals, a Jamp or other signal con- 
nected to said terminals, jack-springs 
adapted to be connected to the line- 
wires, and anvils upon which the 


W. 
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springs vei: rest, epaiaee ter- 
minals of the relay- circuit 

646,677 Telephone - exchange sys- 
tem; E. E. Clement, Washington, 


i © 
646,678 Telephone transmitter; E. 
E. Clement, Washington, D. C. 

646,679, 646,680,° 646,681, 646,682, 
646,683 Telephone-exchange system ; 
E. E. Clement, Washington, D. C. 

646,688 Device for shifting electric 
current from one conductor to another; 
W. D. Gharky, Philadelphia, Pa. 

646,689 Telephone system; W. D. 
Gharky, Philadelphia, Pa. 

646,690 Intercommunicating - tele- 
phone system and apparatus; W. D. 
Gharky, Philadelphia, Pa. 

646,691 Citeliceadabes device ; 
W. D. Gharky, Philadelphia, Pa.—A 
fuse for the protection of electric cir- 
cuits against disturbing-currents, con- 
sisting of a thermo-electric couple. 

646,692 Telephone-exchange sys- 
tem; W. D. Gharky, Philadelphia, Pa. 

646,693 Annunciator and spring- 
jack; W. D. Gharky, Philadelphia, 
Pa. 

616,691, 646,695, 6.6,696, 646,697 
Telephone- exchange system ; D. 
Gharky, Philadelphia, Pa. 

646,701 Plug-seat for telephone- 
switchboards; <A. K. Keller, Phila- 
delphia Pa.—A telephone-switchboard 
having a table, and connecting plugs 
and cords therefor, plug-seats secured 
to the table for the reception of the 
plugs, each plug-seat having an open- 
ing for the passage of the cord, and a 
detachable portion normally maintain- 
ing the plug in position upon the table 
and within the seat, but permitting it 
to be removed through the seat and 
withdrawn below the table when de- 
sired. 

646,714 Railway signal; H. B. 
Taylor, Newark, N. J.—Consists of a 


‘| signal pivotally- mounted on a suitable 


support, and a magnetic friction-clutch 
mounted on the pivot or shaft of said 
signal, and consisting of an annular 
magnet and a disk armature, and actu- 
ating means for the friction-clutch 
adapted to change the position of the 
signal when operated. 

6,721 Electrical indicator for ele- 


a a W. H. Baker Central Falls, 

646,742 Electric bond for street- 
mains; A. A. Knudson, Rutherford, 
N. J. 


646,714 Branch or lamp switch; E. 
Liebscher, Nuremberg, Germany. 

646,768 Controlling-apparatus for 
electric - railway cars; A. Sundh 
Yonkers, N. Y.—An electric-motor 
and its controller. a pilot-motor for 
shifting the controller, a governor 
having a plurality of contact-fingers 
and shifting contact-rings for con- 
trolling the pilot-motor, a circuit- 
closer having a corresponding plurality 
of contacts for controlling the gov- 
ernor, and a reversing: switch operated 
by the controller. 

646,793 Medical galvanic battery ; 
Ey. Bentz, New York, N. Y. 

646,839 Service switch for electric- 
lighting systems; G. O. Kelly, Cam- 
bridge, Mass. — Several series of 
terminals, a sectional cover with 
circuit-closers on its different sections 
for contact with terminals of the sev- 
eral sets respectively, and means for 
connecting the sections of the cover to 
work together or separately at will. 

616 858 Vacuum tube light; D. M. 
Moore, Newark, N. J.—An electric 


lamp, consisting of a vacuous tube | 














cada House Goods Specialties 


‘ANNUNCIATORS, BATTERIES, CUTOUTS, PUSHES, ETC. 


The Electric Gas Lighting Co. 


195 Devonshire St., Boston, Mass. 








coated exteriorly at its ends with 
graphite paste, to which the circuit- 
terminals may be suitably attached. 

646,867 Igniter for gas-engines; O. 
Owens, San Francisco, Cal.—Consists 
of terminal electrodes, one of which 
has a contact-surface. while the other 
is of polygonal cross-section and ad- 
justable to present its separate angles 
to the contact-surfaces. 

646,883 Electric arc lamp; P. H. 
F. Spies, Yonkers, N. Y. 

646, 886, 646,887 Electric signaling 
device for hydraulic hose; B. L. Stowe, 
Jersey City, N. Y. 

646,889 Controller for electric-rail- 
way cars; A. Sundb, Yonkers, N. Y. 

646 894 Storage cell ; HI. J. Cogs- 
well, Hartford, Ct. 

646.911 Electric heater; G. 8S. Knox, 
Philadelphia, Pa. 

646,922 Storage battery; E. A. 
Sperry, Cleveland, Ohio. 

(Continued on } page 52. 2.) 





PATENTS. 


Twenty years continuous practice with the 
Western Union Telegraph Company, American 
Bell Telephone Company, General Electri. 
Company, Electrical Accumulator Company, 
Postal Telegraph-Cable Company, and other 
electrical companies. 

Correspondence and interviews solicited. 
W. B. VAN SIZE, 253 Broadway, N. Y. 
Solicitor and Expert. 


ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 


Thousands are successful and gain- 
ing better positions and salaries stud 
ing at home by our mail system. e 
teach Electrical neering, Mechan- 
ical Engineering, Mechanical Draw- 
ing, ae Design, Electro-Thera- 

ics. hort Popular payne 

coe m., by mail. Study in s 








time only.’ Institute endo by 
Thomas A. Edison and others. Cata- 
logue 


ELECTRICAL ENGINEER INSTITUTE, 
Dept. M, 240-242 West 23d St., New York. 








BALTIMORE, MAKE 


TELEPHONES 


ANO EVERYTHING ELECTRICAL 











BARTHOLDI 
AUTOMATIC ELECTRIC 
GAS LIGHTING BURNER. 
Cheapest, mee 
Send for new prices, en- 


closing business card. 


A. L. BOGART CO. 
123 Liberty Street, 
New York. 

Manufacturers of... 
Gas Lighting Specialties 
of all. kinds, 


“MEN ARE 
FOUR.” 


“He who knows not, and knows not he knows not— 
he isa fool;shunhim. He who knows not, and knows 
he knows not—he is simple; teach him. He who 
knows, and knows not he knows—he is asleep; wake 
him. He who knows, and knows he knows—he is 
wise ; fullow him.” —Arab Proverb. 


We know, and we know we know 
how to build Feed-Water Heaters 


Our improved Berryman is a “‘ Little Giant,” vast- 
ly superior to any other Feed-Water Heater both as 
to results and durability ; 18 years as sellers and man- 
ufacturers is the price we paid for our experience. 

Try us and you will know, not what you now not 
know, but what you will then know. 


BENJ. F. KELLEY & SON, 
91 Liberty St., New York. 


We have the largest stock of second-hand Feed 
Water Heaters in America, taken in exchange for 
our improved Berryman. 

















If you Open a Circuit 
in Two Places, 


you will not have as large and destructive an arc as 
when you try to open it in one place. 


The circuit is opened in two places in the GAR- 


TON 


LIGHTNING ARRESTERS, and that is one 


reason why they give better service than other makes. 
Their air-gap is the smallest used on a given potential, 
and they consequentty offer you more protection than 


do the others. 
Our prices and catalogues on request. 


needs. 


It’s nearly time to order for Spring 


GARTON-DANIELS COMPANY, 





Station Arrester, 
2000 €. 


KEOKUK, IOWA, U. S. A. 
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CET OUR NEW CATALOGUE. 
F. A. HOUDLETTE & SON, 
138 [ilk Street. 


BOSTON { 
AGENTS: 





WILL LAST FOREVER. 
EASILY ACCESSIBLE. 


BAY CITy, 


MICH. 


CREOSOTED WOOD CONDUITS 


FOR UNDERGROUND WIRES. 
THE MICHIGAN PIPE CO., 


208 N. Madison Ste, 


— NOT GATHER MOISTURE. 
NOT SCRATCH CABLES. 





mount.—National Cycle Mfg 


| A National Rider never changes his 
Co., Bay City, Mich. 
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PATENTS. 
(Concluded from page 51.) 


ISSUED APRIL 10, 1900. 


646,963 
F. M. Dunn, Baltimore, Md. 

647,006 Special apparatus for elec- 
tric baths ; Antonio Mag giorani, Rome, 
Italy—Comprises a regulable battery, 
an anpunciator or electric bell in cir- 
cuit therewith provided with a movable 
core and a graduated index for in- 
dicating the strength of the current 
with an induction-coil, provided with 
means for varying the intensity of the 
rst current 


7,007 Apparatus employed in 
wed a telegraphy ; Guglielmo Mar- 
coni, London, England—A receiver 


for electrical oscillations, consisting of 
an imperfect electrical contact, a local 
circuit through it, an induction coil, 
the secondary of which consists of 
several layers, the number of turns in 
the outer layers being less than in 
those next the primary, a capacity 
connected to one end of the primary, a 
conductor connected to the other end, 
and connections between the ends of 
the imperfect contact and the ends of 
the secondary. 

647,008 Apparatus employed in 
wireless tele 2eraphy ; Guglielmo Mar- 
coni, London, Engl and—A receiver for 
electrical oscillations, consisting of an 
imperfect electrical contact, a local 
circuit through it, an induction-coil. 
the secondary of which consists of 
several Jayers, the number of turns in 
the outer layers being less than in 
those next the primary, a capacity 
connected to one end of the primary, a 
conductor connected to the other end, 
connections between the ends of the 
imperfect contact and the ends of the 
secondary, a condenser in the connec- 
tion to the inner end of the secondary. 

647,009 Apparatus employed in 
wireless telegraphy ; Guglielmo Mar- 
coni, London, England. 

647,016 Pressure regulator for com- 
mutator-brushes; J. O Moisson, 
Charleston, 8. C. 

647,081 Electric-arc lamp; J. Rosem- 
meyer, Lingen-on-the-Ems, Germany. 

647,071 Electrical indicator for 
doors; R. H. Boardman, New Britain, 
Ct. 

647,085 Secondary battery ; 
Gladstone, London, England. 

647,097 Railway signal; J. 
genson, San Francisco, Cal. 


H..8. 


Jor- 


647,101 Battery case for electro- 
medical apparatus; J. H. Mahler, 
Chicago, IIl. 

647,155 


Automatic switch for elec- 
tric car-lighting apparatus; W. F. 
Richards, Buffalo, N. Y.—A dynamo 
and its switchboard having terminal 
contacts, a switch member capable of 
moving toward and from said contacts, 
« centrifugal governor or shifter 
mounted on the dynamo-shaft and 
connected with said switch-lever, a 
light spring arranged to resist the 
initial forward movement of said lever, 
a heavier spring which is arranged to 
come into action after the light spring 
and which resists the subsequent for- 
ward movement of said lever. 

647,168 Safety appliance for elec- 
tric circuits; E. Thomson, Swampscott, 
Mass.—A switch for electrical appa- 
ratus, a manual actuator therefor 
which is connected with the said switch 
by a mechanical clutch, and an elec- 
tro-magnet controlled by the current 
flowing in the apparatus for separating 
said switch and actuator. 

647,175 Transmission of electrical 
impulses ; F, Bedell, Ithaca, N. Y.— 


Consists in impressing on a circuit im- 
pulses of electromotive force of rising 
and falling value and of adjustable 
wave form, adjusting said wave form 
to suit circuit conditions, and trans- 
mitting certain impulses in accordance 


House telephone system; | 





with a semana code to a suitable ble | 
receiver at a distant point. 

641,177 Storage battery tank ; R. N. | 
Chamberlain, Depew, i Rae 

647,184 Electric headlight; W. S. 
Hamm, Chicago, Ill.—A case mounted 
on standards adapted to be secured to 
a car structure, a parabolic reflector 
secured within the case, a conduit- 
receiver adjustibly secured to the case, 
a conduit engaging said receiver, and 
an incandescent electric lamp located 
within the reflector. 

647,210 Electromagnetic engine; 
P. B. Watson, Philadelphia, Pa. 

647,214 Electrolyzing apparatus; 
A. J. O. Chalandre, Paris, France. 

647,219 Flectric-arc lamp; W. J. 
Cochran, Le Roy, N. Y. 

647,224 Indicator for railways; R. 
H. Forde, New York, N. Y. 

647,240 Electrically-driven mechan- 
ism; F. J. Sprague, New York, N. Y. 
—Leads supplying current, two sets of 
positive driving-gearing electric-motours 
connected to each set of gearing, and 
series connections between the arma- 
tures of the motors and the leads. 

647,241 Brake for ~ ag mechan- 
ism ; F. J. Sprague, New Y 

647, 250 Electric metal- weiien: ap- 
paratus ; C. L. Coffin, Detroit, Mich. 

647,254 Centrifugal electric switch ; 
E. Cros, Paris. France. 

647,291 Pole changer; W. M. Chap- 
man, Needham, Mass. 

647,3)0 Telephone signaling sys. 
tem ; N. H. Holland, Brookline, Mass, 

647,807 Combined telephone ex- 
change and fire-alarm system; J. M. 
Latimer, Philadelphia, Pa. 

647,209 Electric clock ; A. Lungen, 
New York, N. Y.—An electric winding 
mechanism comprising a circuit-con- 
troller and a notched wheel operating 
it at regular intervals, an electromag- 
net, a ratchet-wheel rotated thereby 
and a rock-shaft moved by said ratchet- 
wheel and itself moving the notched 
wheel. 

647,353 Coin-controlled apparatus ; 
C.A. Yale, Burlington, Vt. 

647,364 Electrical gas-lighter; H. R. 
Bennett, San Francisco, Cal. 

647,414 Electric switch; W. F. 
Jones, London, England — Circuit- 
closing means, an electromagnet rigidly 
connected therewith, an actuating- 
handle, an armature connected there- 
with and adapted to be held by said 
electromagnet when magnetized. 

647,484 Electric arc lamp; R. E. 
Ball, N. Y. 

647,436 Automatic brake for electric 
motors; M. A. Beck, Milwaukee, Wis. 

647,442 Secondary battery; C. J. 
Coleman, Chicago, II 

647,454 Electromagnetic — traction 
apparatus for street cars ; G. M. Moore, 
New York, N. Y 


PATENTS 


EDWARD S. DUVALL 


(Formerly with Benj. Butterworth, 
late Commissioner of Patents.) 











TRADE-MARKS 
COPYRIGHTS 





Patent lawyer, 


American and Foreign Patents 
Secured Promptly. Moderate Fees. 


Infringement Suits. Interference Cases. 
Opinions on Scope or Validity of Patents. 
Expert Examinations of Patent Office Records. 
Abstracts of File Wrappers of Applications 
before Patent. 

Offices : 

LOAN AND TRUST BUILDING, 


Opp. Patent Office, 
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BALTIMORE, MAKE 


TELEPHONES 











Fixtures | ! 


Gas, Electric 
and Combina- 
tion Fixtures. 


Electric 
Specialties, 


Such as Clus- 
ters, Shade- 
Holders, 
Canopies, etc. 


SHAPIRO 
ARONSON, 


67 Centre St., 









Factory, 
213-215 Centre St. 


| YOU WILL FIND 
Kartavert 
Hard Fibre 


THE BEST 
THE KARTAVERT MFG. CO., WILMINGTON, DEL. 








BES LMADAAEA EE EM GE BE ELSES: 


OLES - 


SAVE BROKERAGES AND SEND US YOUR 





NEW YORE, N.Y. 





BATTERY JARS 


—Machine made; _ insurin: tog lege an 
equal distribution of the glass. 
We are the only manufacturers of machine 
made Battery Jars. 
ASK YOUR JOBBER FOR OUR GOODs. 


THE GILCHRIST JAR CO., 
524 Drexel Building, Philadelphia, Pa., U. S. A. 


J. G. White & Company, 


INCORPORATED. 
ENCINEERS, CONTRACTORS 
29 Broadway, New York, N.Y. 
EQUITABLE. BLDCG., BALTIMORE. 











SHEAFF & JAASTAD, 


MECHANICAL and 
ELECTRICAL ENGINEERS. 
Plans and specifications for and superin- 


tendence of Electric Power and Lighting 
Plants a specialty. 


85 WATER STREET, 


eee 


BOSTON, MASS. 
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CROSS-ARMS 
BRACKETS, PINS 


PROMPT SHIPMENT DIRECT FROM MILLS 





MADE HARD AND é 
FLEXIBLE, IN SHEETS, RODS ¢ 
AND é 

TUBING. ALL SIZES A 

rs 

é 

é& 





TIES 


INQUIRIES 


ECCLESTON LUMBER co. 


29 BROADWAY, NEW YORK 








WASHINCTON, D.C. 


Z Houow a 
WAT TBE FoR CoouinG WaTea 


Tube, made by 





A-W-L X=Light Tube. 








want to run it ten hours a day for months, buy an A-W-L Cooled Target 


OELLING & HEINZE, 
MAKERS OF X-RAY APPARATUS, 
70 WASHINGTON STREET, 
BOSTON, MASS. 





If you want to see your heart thirty 
feet from the tube, and want to see 
black bones and white flesh, and 














